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The Oregon vo-Tech feth Project is afesign^a'to 
proviae Terbatl problei se^s for use in vocational «aucation .progriiis* 
in secpnaary schools and coiiuni^y colleges* I subset of the problei 
booklets was subjected to evaluation in ,12" seconasry schools ana 7 
coftiunity colleges in an efl^^rt to sake the u^erials lore .^e&ningful 
\o stuaents^ iiprove articulation^ ana investigate the effectiveness, 
of Instructional strategies^ The problei packages vere convertea to 
a^ ic^iviauali^a foriat^ ana a workshop on instructional sftrategies 
vas conductea ^prior to_iipleientation * The evaluation instrufliients 
consistea^of 'stuaent fori, an instructor fori, ana the^project 
laterials/ Hine problei ^ets classifiea by latheiatics topic vere 
evaluated ana revi,sea^acS a result -of the evaluation. Thls^ aocuieii^ 
incluaes a reviev "of project backgrouna ana outcpies^ aescription of 
the evaluati^ techitignes, ana conclusions ana recoiienaations* The 
instruients usea ana problei solutions are presentea in an* appendix*^ 
Tifenty problei packages aeveloped by this project are available* 
(SD) 



* , Documents acguirea by Bfilc incluae lany inforial unpublishea * 

* laterials not available froi other sources* EBIC lakes every effort * 

* to, obtain* the best copy availaMe* Kevertheless, iteis of larginal * 

* repi;oatfcibility are often encounterea ana this affects the quality * 

* of the licrofiche ana hajacopy ^eproauctions gBlc lakes available * 

* via the" BBIC Do^uient "Beproauction Service (EDBS) * EDBS is not ,* 

* responsible for the guili*y of the original aocoient* Beproauctionk 

* suppliea by EDBS are the best that can be laae^ froi the original.. * 
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6500 S.H. pacific Slvd 
Aibany# Oregon * -97321 
928-2361, exttmslon 304 



PE^OOSCT KJRATION PHASE. I ; 



Jauxiary J,, 1974 through Jme 30, 1974 
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July 1, 1974 througK Jtme 30, 1975 



COSTS: 



Federal 



Local {in kind) 
$2^600 



Other 



519,858.21 



S12fS00 



$35,158.21 



NUMBER or STODETrrS AF?ECTEDt 500 KUKBER OF^MT IWOLVED: 30 



PROJECT DESCRIPTION: ^ ^ 

Oregon high school students who will continue their education in terminal 
career occupational prograns at Oregcm coeminity colleges nate tip csore 
than half of the total Oregon high schMl enrollnent* To pi^o^tlde these 
students f laany of whom have severe learning handicaps, uitih the natbenat- 
Ics they •*need*, and to allcw for flexibility in aathecatics prograrts, 
resources tmst be made available to high school and cosattunity college 
instructors to make tftathematlcs relevant to career occupations. 



The ongoing Oregon Vo-Tech Hath Project Is designed to provide resources 
in the fona of vert>al proi>lem sets for occupational courses offered in 
Oregon cOOTunltv colleges and secondary schools. At tba present ti«e the 
project has produced rough dJ:aft problem sets in each of the following 
areas£ W6od Products, Forestry Tect^. , Kar)ckting, Agriculture, Ayiation 
Mechanics , 'Jiachine Tool Tech., Wastewater Tech., Food Processing, Ifursing 
and Dental Assisting^ ^Police and Fire Science^ Welding, Building , Construe - 
tioni Dleser Mechanics f Industrial Mechanics , Industrial — Blectrical and 
Hydraulics*^ AUtoaiotive Tech., Electronic s^^i Drafting and Clerical. 

At the present tine verbal problesis previously collected because of doiand 
are out of print. 'Moreover, they were contained in rough draft Jbooklets 
according to career Cluster areas. These "booklets were not iji a practical 
form froa a student or instructor's view point. He adopted an?lndlvdduallz« 
format and will print the problea sets accordingly. Such a fonnat allows 
students to work problem in various career areas and will alleviate 
material duplication by k^lvldual Instructors. The above mentioned 
materials will be prlnt^ and ready for dissemination by September 1, 1974. 
The materials may be obtkttt^"^hrottgh the Division of Continuing Education 
(DCE) on hye Oregon State University Caapus at a ncc&lnal fee. 



Purposes 



The parpose of this phase of th« ongoin? Oregon vo*Tech Math Project was 

ualised. He conducted this evaluation in 12 high schools and seven cco- 
punity colleges* Using tBe eyaliiati<^ data^ we hoped to^ (1) &ake our 
caterials nore iieaningful to stodeatSi (2) inprbve articulation and (3) 
investigate instrticticnal strategies which sees to be cost appropriate 
in the high schools and ccconanity colleges* 

" Prodecures and OutcopesJ 

The steering cocnittee for the Oregon Vo-Tedi Math Project identified 
the icath pac)c2iges to be evaltiated and the high school and comtinity col- 
lege instractors who were to evaluate the problem sets* The prcbloa 
packages w^e converted froo their rough draft foroat to a new individ- 
ualized fomat by nine (9> cocnunity college instructors*' A secretary 
provided the hunan resources to type^ edit and proofread the testing 
packages. An intensive* one-day orientation meeting was held at Linn- 
Benton Cocraunity College to suggest possible instructional strategies, 
encourage articulation and disseminate the evaluation inaterials. The 
evaluation instrroents consisted of a stxident fom# an instructor foza 
and the project laaterials* 

After the evaluation was. su^essfully be^un, nine problem sets in rough 
draft were sent to eairlier project participants*, Ihey converted the 
materials to the new individualized format^ classified by math topic. 
As these problem sets were returned the secretaries began putting them 
in print-ready form* " - * " 

Using the information gleaned frost the evaluation materials wet (1) 
altered the*format of the paroblem sett^ and (2> obtained further funding 
from OMEC for instructors to work on a susmer project aimed at instruc- 
tional strategies for using the Oregon vo-Tech Math Ijroject materials* 
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paojzci: aAcnGK>u»;D 

The ongomt; Oregon Vo*Tech Hath Project is designed to provide 

of f ereti 

in Oregon cocciunity ooilegBS and high schools. The iiath problens 
are identifi^ fcrf observation and discussion with technicians ij^- 
vblved in specific career activitie*^. The proble:^ .s^Iect^d are 
amed at: (ij pro*/idLn9 the math sV.iIIs necessary Vor an Indi- ^ 
viduai to get a 30L and perfom that 30b ajdequately and (2) 
pr^oviding an individual with the rat> skills necessary for advance- 

# ^ 

nenC. This information will be valuable in deterolning course 
content needed to seet new high school graduation requirectents, 
The problem sets provide a priirtary ^resource for planning occupa- 
tional math curriculum and detenaining related behavior objectives. 
They are designed to create a learning climat^which will be support-' 
ive to^ and orovide positive reinforcenent of math concepts with y .' 

relevancy* to specific occuoatlonal areas, ^ ' . " 

r '■ ' 

*The verbal Drobleias were contained in booklets according to career 
, cluster area. These, booklets Were not in a practical f orro* from the 
student^s or inst;in}ctor^5 p<>int of view. We adopted an individualized 
format and printed the (Problem sets accordingly. Such a format allows 
studenjt to work problems in various career areas and will r&lieve'the 
■'instructor from duplicating volumes of material.* 

Although the realistic occupational math problem sets have been used 
in many Oregon community college and high school classrooms over the * 
past two years^ they had never undergone any type of evaluation. 



The steejjnog cocnaittee of the Oregon Vo-Tech Kath Project felt*it was 

tiltie to evaluate both the r>ew individualized fonaat and the realis-tic ^ 

verbai ^robless &ets tiie joecupatlorial courses* In order to wa iuaLti — 

^he individualized problen sets in a realistic setting^ we proposed to^ 

se3ect 12 hi<^h sctjooIs^ qeo^raphically distributed thoughout the state^ 

to serve as evaluation sites. This evaluation was undertaXen lointly by 

high school'and cOx^'ir-ity goll&g e ir ^^tructors thus facilitating *irtic*-^* 

# 

ulation between tne «<Jucational insti* ijtionSj industry and coccaunity- 

ThQ Oreqon high >ichool students vho will continue ^^eir education in 
terriinal career occurational prograps at Oreqon coceatmity colleqes nake 
up rore than half of the total high school enrollSient. To provide these 
students with the ciatherpatics*they' **need*' and allov for flexibility in 
mathematics- programs , the objectives and related relevant problem sets 
needed to be inade available to t^ie hign schoql-tnath instructors* 
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REVIEW OF GOALS ASD OSJECTIVES 
PR£:SEWrLY COKPICTED 




GOALS 



OBJECTIVES 



ACTIVITIES 



X. evaluate a small subset 
of^ the Oregon Vo-Tech Math 
Project materials In Oi'egon. 
hi<5h schools and co^^unltv 
&>1 leges* 



1*1 I^entl^Y those problem &cto 
^ and career aroa^ to bo 
evaluated* ' ■ * 



1.2 Identify tWelve*, model hloh 
schools and seven comtnunltv 
colleges to evaluate , and 
crltlquo the problem oetti. 



r. 3 Adopt an lndi>yl dualized 
format and convert the 
choooen subset of rough 
draft problem setsMn 
specific career aroit^ to 
this format. 



\ 



1*1*1 Dv mid-Wavomb^r the ' 1 
, projoct director wiljjr 
identify from the rough, 
draft problems produced 
the previous twt> summers 
tho^e problem pets to be 
evaluated* 

L.2*l By mid -December the 

project director will^ 
idontifv twelve model 
hiah schools and seven 
community colleqes to , 
evaluate and critique 
the problem sets* 

l.i.l Set up a tOnative 

individualized iformat* 
Contact eaCh member of . 
the steering cc^ittee 
for reacti<>n. 



1.3.^ The project director 
will contact previous 
project' members to convert 
the choosen subset 6t th^ 
rouqh draft problems^ to 
the new individualized 
format by the end ot ^ 
Hovembor . * 

1^3*3 Schedule a meeiing ot * 
the Oregoh Vo-Te<?h ,Hatlv 
Project steer^n^ committee 
to Ic^ held on January 26, 
. 1974* To adopt an 
individualized forpiat for 
the complete set 6i ; 
rouolvSraft* problems. 



GOALS 



OBJJiCTIVES 



ACTlVliriEa 



1*4 Print thG Individualized 
* problem sots, and evaJluation 
instruments* 



\ 



0 



Conduct an orientation 
meetina for participatina 
instructors. 



1.5.1 



\ 



X . 



A locAl printer will bo 
contacted bv' mid-Docombor- 

7he individualized 
problem tJotG and ^ 
evaluation instrumentG 
wilKbe printed by 
mid-JanuarV. 



1.5,3 



Participiitinq in!]tructora , 
wUl receive b lotter 
exi^lainina, the orientafilon 
meetina to be held at 
Linn-DentOn Communitiv 
ColXtne on January 36, I'&IA 
Instructors wxll be I 
encouroaed- to bring 
other instructortj and/or 
principals fTOin tl>eir 
schooJLs* 

At tkn orientation 
mectino on January 20,1974 
four schools of varying 
siZQ and compOGition will 
describe their ongoing 
delivery sVotem UGing^ the 
individualized Vo-Tech 
math materials. 

-The orientation meetlHo 
will allow US to explain 
how to use the evaluation 
materials. 'The meetJLno 
will a^Xso provide oA 
.opportunity to disseminate 
the evaluation materials. 
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,GOALS 



OWECTIVES 



ACTIVITIES 



Conduct staff vxoxtation 
and follow-up to include *a 
taped interview of each of 
^ the participating instructors* 
j reactions to the Vo-Tfech 
materials 4 



2. Proim>te articulation between 
educational institutions « 
Of^on State, Bo^rd pf 
Education « confviunitv colleges < 
industry and the Coiti^unitv* 



2h 



' / 
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strengthen lines of 
articulation between: 
a^. secondary schools, 
* ' and fouir year schools* 
b. math and vo-^cch 
* instructibrs. 

schools and the 

conuKuni.ty.^ they serve, 
d. coittnuni'tv 'colleges and 

the State Department 

of EducatioVx. 



l.G.l Tho project director wilT 
visit each of thO 
^ participating schools at . 
least once durxn<^ the 
duration of [the project. " 
The data collected from 
these visitations will 
be incotpor^ited in the 
final report. 

2.1.1 Uootoanlzo tho titooi:ln<j 
conmittoo to provide a 
better crops section 
representation of hitfh 
schools, community colleges, 
and four year sohodls* 

2.1.2 If a partlclpatlna 
Instl^uctor feels th^re Is ■ 
articulation taking plago 
b6|weon thfe math and 
Vo^och department at Uife 
f;chool ^ the project dlrVotor 
wilJ ro<tUj^st a conferencte^^ 
wlt^li this instructor's 

I direct superv^^or concerni,ng 
this articulation^ 

2.1.3 The project ^lirector will 
explal-n the project ,at^ 
the N.C.TiM* meeting In 
Portland on February 22 
"and the N.C.T.M. Annual 
Meeting In Atlantic City* 
W.J. In April, 

2.1.4 The project director will 
attei^d each of* the 
community college math 

* department meetinds- to keep 
t their departW^nts Infonnod 

' as to the prpgress of the 

project. 



GOALS 



OBJECTIVES 



ACTIVITIES 



1 ' 



2.1-5 The project (3tiJtrGctor wiil, 
spiiak to the. 0*b.E* etudont 
'teacher^ about th^ Gvalua1:ionL.^ A 
materials.. * \ ' » . 

2-1-6 Thp project director wilj.. > ■ 
Send minutes of each ^ 
'steerinq coi^lttoo moleting " 
to a representative of 
each comtmmi\v college 
in Oreqoh-.*^ \' ^' 

2.1.T The, project director wili , * 
oKplain- the project to 
.the local ^apprentice 
board'^.dfn' J'Anuary ^-/M974, 

2,JL^8 'The local apprenticei board 
" wllJf bit asked tb evaluate' 
the Individualized problem 
sets, * • ' 
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Th#Vo-^ech areas evaluated fit into the following career cluster 

areafe: Building Construction, Industrial Mechanics, Ratals, Marketing, 

Clerical, aad Wood Products* Thf* evaluation problen'sets are individ- 

uallzed* by na^h topics, t*he math topics include whole nurd>ers, deci- 

'"^ VimIs, fractions, and ratio and proportions. Each package includes 

■ V * * 

'problens with complete solutiops, nroblB^^ with jus^ the answers, and 
suppleia^ntarv rrofclens with answers only mclXjded for the-^instructor^s. 

The followiino saiools participated in as, evaluation of the above 
listed stibset of the Or^on Vo-Tecb Math Project materials* 

fChur-chill High ;^chool Portland -CdmKiunity Gellege 

*CheiBek^ta Concsunity College "Canby High SchooJr^ 

^' ^Marshfield High School. , ^ *Rogue Cofiamunity^CoIlege ^ 

*Blue Mountain Conmunity College * *I*hilomath Highf School 
Centra J,, Oregon Coinnunity College *Franfelin High ^chool 

Spxague High Sch^l ' *Treastire Valley Coccaunity Colleg^' 

s Mt- Hoof] Concnunity tk^llege '*tebanon High School 

^ Burns Hi^h School .*Medford Hid-High School 

*B€nson High School^' *Koseburg High School * 

*Lan^ Connitunity College 1 *Ba)ier High'School 

Clackamas Commuriity, Co^llege , 

The Oregon Vo-Tech Math Project rented calcul'ators for tho^ schoolj;. 

that did not hav^ ^hem available for stu<Jents- 



Of the schools which were asked to participate in the project, - those 
narked with (*) supplied us with data, , ' ' 
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Oregon Vo^^Tech K^th Project Steerj^ng Cocmittee: *^ 

Chainaan: Oell Sv^arinqefi^ Linn-Benton ConsaunitV College 

Henbers: Dr, Sill Sirxsns* Or^on^tate University 

Dr, Bob'^lain, Oregon College pi Education 
Harold f{auser# Blue Kountain Coenmunity College 
4 Frank w^eks^ riount Hood COCQunity College 

!^Xe Jtorgan* Linn-Benton Coiinamity College 
Gene Enfield, Soraque Bi^_ School * 
Dennis Dedrick* Hedford Hid-Biqh School 
. Dick Holiday^ Hogue Co^rcaunity College 



. aSsessmftjt team 

Burr Fancher-will serve both as third party ev^^luator and chairman 
of the assemerjft team. The other two nieribers of the assessxnent^ team^ 
*fre: } 

Dr, Peter C. r,^tt;^ Linn-Benton ConEnunity- yCollege 

* * ' ■ ^ 

Mr. C- y. ArnoLd* Philomath^ High SchodJ. 

PROJJKT STAFF -v^ 
the project* staff consisted of Linn-Benton Comntunity College student^ 
Without the dedication of these stu dent s^ the proj^et would not h^iv^ 



been contpleted on tinje 



/ 
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Gra|:ihic hrt^st: ^ f^ose Dayis ' - * 

Editor: Jforaa cosier 

Assistant Editors: Bob HAok. 

Hike Lon9 

Typists: Tina Ilale , 

* Shelley Hack/ ' ^ 

Harold Hauser of Bltie Mountain Cocirtunitr^llege was the final proof- 

reader. He envied the prcject staff to neet their deadlines, 

\ 

MAJOR ACCOKPLlSRv.E!rrS OR Ol^^CO^SE? 

(1) On January 26, 1V74 the prograr-. i^ersonnel for the Oreqon Vo-Tech 

• # 

Math Project at Linn-Benton Cortaunitv college conducted an orien- 
tation ineeting for Vo-Tech ckath instructors and administrators 
fron the rtodel spools for the project* >t the cieetin? project 
material^ and evaluation Instruznenes were dissecdnated a^d^^ejc^ 
plained* Possible instructional strate9ies were. also discussed^ 

(2) Acquainting the instructors involved' in the evaluation with the 
pzfoblem sets has caused them, to become ctore Career conscientipus* 

^' Sug^ffe^ions gleaned from evaluation participants provided ecaietus 

for 9nd the content of an orientation meeting held at The Inn of 

th^ Seventh fountain to discpss instructional strategies (see 
* 

■ ■ ■ ' • 

' attached agenda and particioant last) . Further fuiii^ng was 

acquired from 0*H*£*C* to conduct sunder project concerning 
instructional strategies* The problemr set^ along with this - 
orientation laeeting motivated at least five math instructors to 
develop ifltXot-VO^'I^h^th courses to be offered at their high 
Schools* 
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(3) The use of "the evaliiatidn spts has allowed ps to fXnalixe a feiraat* 

and convert ni&e of the oonplete roQ^' draft sets to this forv&t* 

■ # 
HhB coe^lete prcbles sets oonverted to this fomkt are^ 

1} Clerical G) . ^Auto Kecbanics 

■ 2) Industrial Kechanics ,7) ttastevmter Tech 

3). Weldinf? , " Si' Karketijig ' ^ 

4} Hachi&e Tools 9) Food Processing 
5) Police and Fire Science 

These problesis al^g vith the following vill be printed and ready - 

•for disseaioatlon by Septes5fcer 1, 1974. 

*1) Kood Products ,7) Industrial, Electrical and 

2) C^riculture - Hvdraulids 

3) Aviation Hezfianica * 8)"* Electronics 

4) Nursing yuental Assisting 9) Drafting 

5) Constru«ion 10) Forest Products ^ 

6) Diesel Mechaniqs* ID Forestry ^ 

/ 12) ■ Real Estate " 

The materials pay be obtained 'froi3*D,C^E* on the Oregon State 
University Canpus at a nominal fefe. , . ^ 

(4) Ihe project direetoif^ was able to proiapte articulation by;^l) 

' attending meetings of the local apprentice board., 2) reporting 

■ on the project tp; 0-C,E» student teachers, K.C.T.M. meeting in 
Portland! and H*C*T*M* Annual Convention in Atlantic CitVi 3) 
visiting each of the participating schools, 4) ^attending taeetings 
of^the comunity college math department chairmen and steering 
cocanittee, - 5) telephoning school^/ 6) attending each of the 
Executive Meetings of the O.C.T.M. and 7) writing articles for 
the O.C.T*M.. Newsletter and local papers. 

(5) Dr. Bob Main, Hath Department Chairoan at O.C.E-, Mike Morgan, 
LBCC Kath Department chairrcani and myself are goingtto offer a 



^ 11 



graduate class througlj p.C.E. on the Oregon Vo-TTecih niterials 
and their uses. This will start on October &^ 1974* i 
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# 

As stated earlier^ a'sBall subset of the Oregon Vo^ecfa K&tb Project 
problen sets were evaltiated in a mucber o^ oodel schools. 

Each of tbese model schools were invited to Liim*Bentcn OoiAanitv Colle^^ 
# 

for an orientation meeting on Jamtary 16f 1974. The orieflftzfi^ meeting 
provided an opportunitv to disseminate the evaluation materials and 
discuss p6ssible instrnctronal strateoies for uslnt^ the probleei sets* 
Copies of the letter oi invil^tion, agenda^ staterials which were evaluated! 

student and ins4^ctors evaluation instruments cay be found in the appendix^ 

- *«? ' ' 

The instructors were given flexibility in the use of the probleta sets. 
They were to decide with what type of student and instructignal strategy 
they were tp beMised; It was felt that from this flexibility could be 
gleaned functional methods of usix^ the problem sets. In addition Insight 
could be gained into 'the best use of the problen sets. 

# 

7VO weeks after the ori'efttation meeting the project director called each 
participant to see if they had any questions. 

As probleii3 developed! the project director nade appointments and visited 
the project participants. The project director travelled to sonte of the 
model schools three times* Dae to the^energy crisis* however it'was 
-^possible to go to some distant schools onlV once during the evaluation. 
The evaluation was conducted from January 16# 1974 thru Hay 20, 1974. 
The prcTject director kept in touch with participants by phone. 



After the students and instroctors at the oodeX schools had fUleSa iij 
the evaluation instruments^ the project director net with t hc p and taped 
t^eir reaction to the problem sets* the project director cpllected^'the 
tapes and evaluation instruments^ then the data was condensed over a two- 
week period by Liith-Benton Caamnity College students. Then the information 
was ^iven to a third disinterested evaluator. His evaluation' of the data 
is included later in this docu&ent* The appendix will Include histograJ||ia 
of the student^ feelings on each of the questions which were asfced on 
their evaluatid^ foms> 

The data collected from the instructors will-be very useful in revising 
the problem tfets* but the coments are too specific to be helpful to 
the general reader, ^ Thu^ they are not included in th^ appendix. 

A taajority of the evaluation coments were favorable. However* many ; 
errors werefound in the s^terialsV The subsequent histogran is a sibuoarv 
of student z^^Sponses to each question. The questions asked of the students 
are the following: 

'( 

2. The problems in this package were: ^ , - ~ - \ 

a b c 

too easy | | about right | too difficult ( I 

3. How long did it take you to con^lete this problea package? 

a ' • \ b 
X class period I ' I 2 class periods \ | 

c 

more than 2 class periods j | t 

4. How could the material in this package be improved? 

^ a ^ b * 

more instruction Sheets I I more instructor help 1 I 

c - ;d 

packages explaining math concepts 1 I qrdup discussions | | 

e f 
work experience I I more lectures | ] 

" 10 . ■ 



5* »cr« yrx. ^Im to th« pcobl«v la iecticM b C of this 

• b 

6. m UJciT to ttoc»-pr6bl«u of thi^ trp* »«d la To«r *fttb 

cIamm? ^ , ' , 

^ - ' b 



Oam ni^t «dd thftt th« sttt«rlAlx bm b*«ft rrri**:! thr#« tiA«s iiiic« th« 
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UNN - BE^iTON INTERMEDIATE EDUCATION DISTRICT 

June 28. 1974 



EVALL'ATICXV SUMMARY OF VO-TECH MATh'PROJECT 

As an outsid*! ^valuator of the Vo-Tech Math Project* I have studied sarrtples 
Qi the inci^ idual^zed rr.ath packets^ talked v/ th instructors tnvoived^n field 
teslinp'the packets, read the transcripts of taped, interviews with students and 
teachers, and the individual written evaluations by administrators^ teachers, 
and stifdents^ From this -.antage point T ^jll attempt to make overall summary 
statejT.eijt o: the merit oi thi^? project. 

Overall, the respor.&e t-j these packets v.^s highly positive. The majority feel 
that the packages are needed to fill a gap in mathematics education* All indicate 
some positive benefits, e\ en though many encountered tome problems in usage. 

As expected, tbfe range of responses' is auite wide, Thfs variation appears to be 
due to: 

-% 

1) Teacher attitude toward vocational education, in general* and practical 
math^- specifically- ^ - 

2) Ability of teacher to handle package material in his classes. 

3r Whether the stjadent was working problems associated with his career 
objectives. 

4} Nature of math exposure prior to involvement with packets. 

This project appe*ar*i to have me^ and exceeded the objectives set forth in the 
proje*^^ proposal. The evaluations are encouraging for further efforts In this 
direction, ^ * . - 

Recommendations that might be made from my study of the evaluation are: ' 

1) That the packets be further revised according to feedback from 
the field. - ^ ^ - ' , , 

2) That considerable attention be given to addition of staff development 
^xomponent to this ptojeot, one . that will bring math instructors intQ 
"a closer working relationship to vocational t«ache^s and teach them 
the best ways to use the material, ^ 

.21 " ■ ' ' 
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3) That further revision be directed toward level of difficulty of the 
packages to eltrrimate the tob har(3-too easy criticism. 

The Vo-Tech Math project is a much needed one that can fill a highly id^ntifiabl 
need, 'flje ^^rit^Jlg team and project director are to Joe commended for their 
effort* in a very difficult mission. . I fully endorse this project and will lend my 
support to its continuation. 

* ■ . Burr Fancher 

^" " Regional Coordinator 

Linn- Benton I, E. D, ' 
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The onooipo Qreoon Vo-^ech Kath Proj^ect evaluated a ssoall subset of their 

saterials* These oaterials vere^OTnverted to a nev individualized fomt 

by s^th topic* The math topics included were: Whole Kuobersi Decigial&i 

Practioasf and Ratio and Proportions. The problem sets vere chosen from 

# ^ 

the*following career areas? Buildino Construction, Industrial Mechanics, * 
Hetals, Marketing, Clerical, and Hood Products. The participating instructors 
were'alloved to choose both the instructional^ strategy and the classes in 
which to conduct the evaluations* The problem sets have been found to ^ 
useful at both €he high school and conmunity college level* The favorable 
evaluations and money froo 0*M*E*C* allpwed us to include thirteen nath 
instructors in a smner project dealing with instructional strategies for 

using the project's materials* This sustner project is placing heavy esiphasis 

*^ * * 

CD creating hands-on activities for the classroom. 
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COtiCLOSlONS ' _ . 

1. Both the student and instrdctor evaloatlons indicated very positive 
support^ for the ose of these probla sets in the cXassrooe. 



2v ?our-year schools heed to offer uservice ^nd preservice^..ce|^se& 
which 'introduce these uterials and theix use*-^ ^ " 



3'. The materials s&e&ed to be less effective in^ the schools irhere 

. the prcblems wene. assigned only as extra credit* ^ ' - 

> 

4. The materials were*the diost effective when .integrated into the 
regular classrooar setting and \ised with sophoooresi juniors or 

■ ' seniors. ' ^ " * 

5. To improve the use of these prcblev sets at the high school levels 
they should include ^a glossary of terns and adre definitions* (Keep 

— in wind they v^e written for Ccmminity College students*)' 

6. The materials have been found to be effective in tHe following 
setl:ings; 1) high school consumer mathi 2) shop classesi 3) a 
two-year hiotT^i^iool algebra course, 4) a geometry course^ and 
5) the 4200 series of industrial aath at the conanmity college 
level. ' 

77^ Very littde articulation took place between the majority of high 

♦ * 

school Math, Vo-Tech and Language Arts Departments. 
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8* Students working on Vo-Tech Hath prcblcu shomd have eaary access to 
calculators* , " - 



The wajoritv of partlci^attng instructors i*onld like to sei^hands- 
on activities^ relating to the Vo-Tech' prcblen sets available for 
classrops use. ' , ^ ■ 



10. Vo-Tech Math prcblaa sets need to iie developed ^for odther car^ter 

* ■ 

cluster areas. Instructors coctsented that we need Bore Vo-^ech ^ 
prob^effls which would interest girls. . ^ ^ 

a 

11* The project director feels that the project wats an overwhelning 

success inrJtbat we accomplished every objective, and converted nine' 
conplete rough draft .sets into print-ready. for«. In Edition we 
have thirteen math instructors working on instructional strategies 

which involve making hands-on materials for the clasaroon from , 

# * 

Jane^20 thru August 3^ 1974. He have also encouraged five high 
^cHbol math instructors to develop Vo-^ech math bourses for their 
^ high schools. It is very encouraging to find classroom instructors 
solving classroom instructors, problelos. ' 
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The participants of the Oregon Vo-'^ech Kath Project feel: 

1. The State Department of Education needs to ^devi^e a atfael articr * 

ulation system vhich j^ill work inr'the hi^h schools and coBsnmlty 

# 

colleoes. Articulation {^tveen Kath and Vo^ech departments on 
the high school level is .the exception instead b^^e rule. 

2; The State Departinent of Education needs to solicit* proposals that 
would develop pilot cou'i^es which integrate Vo,-Tech^ Math ^nd" 
language Arts courses. He suggest a -thr^e-day retreat attended 
by a Hath, Language Arts and Vo-Tech instructor from eac^ of si|t 
schools.^ ?h6 topic of this retreat would^e discussion of Instruc 

*■ ■ " - I 

tional strategies which incorporate the adJove subjects. A sussiec 
project ' should follow to involve Hath^ Langttage Arts and Vo^ech 
instructors in the designing and institution of such course^ in 
their schools. . ' 



- r a 

Presently^ each discipline make plans separately. By the tine 

f ^ 

they have had a chance to commujiicate^ they have no chance to 
compromise. Thus, students find rpt only the Math, Lanouage Airts 

but even some of the Vo^ech courses inf^levant t^ the real life 

. ;^ " ■ 

V*^^ setting.' 



3. ' Future writing ,teams^ such as the we'lding instructors writing 
t packets this suimer# should have a math atfd cofnmunication skills^ 
Ins^tmctor working with them. 

•21 



Tbft total set of Oregon Vo-Tech Project materials needs to be ^ 
revised in scrae areas* There is even tiie question7*5hoald they 
imediately be redone in light of eieurication* A systen needs 
to be iapleaented which keeps the Qre^n Vo-Tech materials np ' . 
to date with the industry they represent, ^ 

C 

The colleges and universities should offer inservice and preservice 
courses dealing with instructional strateoies for using these prob* 
led sets if they are to be functional in school^ which have not 
been involved in^the project. 

Future math instructors should have scne knowledge about careers, 
and what .type of mathematics to expect in various occupations « 
Many math instrxictors have very little idea about career educatioci 
except that they don*t think they like it* 

Vte reccctmend that where possible students have the opportunity to 

use calculators in, the classr;Dom« We have found that* the use of' 

# 

inexpensive calculators not only revives student interest in 
nathematAcSf but they have aXso been found to be effective teaching 
devices to introduce and chain oathesatical concepts « « 

; - . { 

He recomend that the State DepartMuit of Education negotiate with 
a publisher or alternate source such as D^C«B« to publish the Oregon 
Vo-Tech Math Project materials after this year* Honey dhined from 
the ^le of the materials could be U8e<| to continue curriculum 
projects of this nature^ ^our publishers have indicated an interest 
in such publication. They are in a better posJ.tion to handle both 
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national dlssftiri nation, ud have the technical staff needed to 
really taiinc these iiaterials to life. 
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App grorx * 

Tat the readers convience the Appendix is arrajiged in three parts r 

1) letters df cocx=miication between the project director and partici- , 

peuitSi 2) letters' requestlo^ project materials and 3) a copy of the 

# 

^ evaliiation nacerials and stffsiarY of ^esalts. 

* ^ * 
In letters requesting copies of the Oregon Vo*Tech Kath Project 

oaterials, it was not felt appropriate to include copies -of air^of 

thfc ccegsunication which took place. Thus the' oroject director selected 

* sccie letters which sees to typify the scope and interest that others 

have in the pr<S^ect. 



It is worth noting that the heaviest denand^ so far has been in 
Oregon! Washington and Canada with over 150 request fron Oregon. 
Although the list is not complete! we have received requests from 
each of the ^ollowina states r 



Virginia 
Hew Jersey 
Hawaii 
Hew York 



Nebraska 
Michigan 
Minnesota 
CalifoiTnia 



Ifontana 
^ . Alaska 
^ Indiana 
^ Florida 
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UNN -BENTON COMMUNITY COLLEGE 



^OOS.W/PadficBlvd. 
Albany, Oregon 97321 
503-928^091 



January 4, 1974 



J 



Vou have e^^ressed an interest in participating m the evaluation of a snail subset 
^ of the Oregon Vo-tech Niath Problem Sets. 

This evaluation ^^lll include tbf inath topics of vJiole nxini>ers» fractions^ decimals, 
and ratio and proportion. Tne problems w^ll 'be selected frora seven occupations wiiich 
fall in the career cluster areas of in<|jrtri3l m&chanics» building construction^ clerical^ 
niarlceting, forest products, and uietals. TTie problens seera to be applicable to several 
high school and cp;iraii)ity college utath courses^. \^ vould like to include one inath 
instructor^ and hopefully, some Vo-tecfi instructors fro3-ea<^ of the nodel sc^iools. 
Ke Kill be asking both instructors and studeots to evaluate the problem sets. 

Jn order to further explain the evaluation prc^ess and- disseminate naterials to he 
evaluated^ ah errientation neeting be held in the board roosu at Linn-Benton unmunity 
College on Saturday^ January, 26> 1974. An af,enda for this neeting and a laap directijig 
you to KBCC have been included 'in this letter. We invite you to bring other instructors 
or administrators from your school who are interested in this project; 

Tlie project will provide a noon meal of Kentucky fried chicken. If this- is not to your 
liking we suggest a sack lunch. Tne project will provide a grant of S30 to the parti- 
cipating menfoer from each school. If laore than one instructor comes from a school^ the 
- participants may divide up the SSo if they wish. This incmey Kill be distributed, at the 
jneeting. ' . 

In light of the energy crisis we strongly suggest that you fonn car pools to come to 
' the meeting. In some cases a cotinunity college and a inodel high school or junior high ^ 
school are in the same town. In other cases participants will pass tlirough tlie town 
of ptiier participants. A car pool would not only help the energy. cris is » but would 
also go a long way in increasing vertical articulation among schools. Some money will 
be available for travel* The travel money would be mailed to you at a later date. 
To help you set tp car pools » Xpu will fijid ti\e names and schools of the participants 
included. " ^ ^ 



Thank you venLjmJchf^ 



-DlS/bds 




Sincere ly» 

Dell Swearingen 
Project Director 
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Oregon Vo-Tech Math Project Evaluation 

- ' NJseting ,Agenda for January. 26, i974 

9:00 - 9:30 IntroducticHi 

9:30 - 10:30 Description of content and evaluation tool 

10:30 - 11:00 Breal: and discussion 

11:00 - 11:20 Project operation 

11:20 - 12:00 Use, of nsaterial 

12:00 - 12:30 Vo-Tech and l^th artiaiiatiwi 

12:30 - 1:30 Lunch 

1:30 - 2:30 liaterial distribution and inspecticm 

2:30 - 3:15 Question and answer 

3:15 - 4:00 Canpus tour (optional) 
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LINN-BENTON COMMUNITY COLLEGE 



^ 6500 S,W.P»dnc Blvd. 
Albany. Oe9Cwr9732^ 
503-92S^23S1 



Hay 23, 1974 

Dear Participant t , 



I would like to take this c^^portunity to thank you for 
participating in the evaluation of the small siiiset, of 
Oregon Vo-Te6i ^feth Project naterials. 

If possible, I ^fefuld like to have all evaluation fbnns 
returned to loe by June 4, 1974, It would also be a great 
help to have a brief siCTary free your principal and vo-tech 
departments on their feelings- about the materials* I nust 
have these Forms back as soon as possible to meet the dead- 
line for our final report to the Oregon State Board of 
Education. 

Due to the energy crisis it was not feasible to get to each 
school as coany ti^DSS as I had planned, I hope this did not 
inconvenience you in any way. 

For those of you who have calculators and wish to keep the®, 
please contact )*fr, Sam Zisnennan at Corvallis Business 
^ia€hines, 111 NW 2nd, Corvallis, Oregon, 

I hope yoU'^ found these materials interesting and useful* 
Thanks again for your participation* 

Sincerely, 



Dell L, Swearingen 
Director 

Vo-Tech Math Project- * 
# 

DLS/bds. 



OOEgriOKS FOR TaPg? IHIzaVICT 

^1 ■ 

1. tfhat is the enrollcent of your school? 

2. What vas the enroXlrtent of yowc loath class which o&ed these problems? 

3. Hhap type of classroos setting did you use to evaluate the ptoble» 
sets? 

4. What plan of attack or- ^instructional strategy tiid you use? 

5. In what type of jaath class did you use the individualized i:;ath problem 
sets? 

6* Did you enjoy using these individualized verbal problesis in your 
classrooa? Hill you use th«a again next year? 

7, Did these individualized Vo-Tech c^th pipohleo^ help genei^ate articulation 
between you and your Vo-Tech instructors? 

B . Did you have a good comunication channel with yoiir Vo-Tech instructors 
before you received these naterials? If so, hov did you get it started? 
If not, why not? c 

9* What does your principal think of this approach which uses real liie 
vft^feal problects in the classroco? 

10- Did you find the probleo sets reasonable? 

11. Would you like to see oore work done along the lines of instructional 
strategy for teaching the Vo^ech- niatb student? If so, along what 
lines? 

c 

12* What do Vou think of the fdllowing instructional strategies x (a) 

teaching the oath in the shop^ (b) integration of the Language Axts^ 
ifath and Vo-Tech, (c) hands-on caterials developed 'and (d) proje^ 
approach? 

13. Which tt these approaches would best suit your teaching situation? 

14. If tine and Aoney were not a problem, how would vou ^inprove theinath 
instrtiction of the Vo-Tech students in your 'school? 

15; Would ypu like to see som preservice' and^ inservice courses at .the 
« 4^ear schools? Can you suggest hew these .material's night be used? * 

16. How would you suggest disseminating the siaterials in Oregon? 

17. How will you use these problems next tioe Vou teach the class? 

18* What did your students think of the first individualised problem sets? 
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19* In vour opinion ^ which course or comrses in hiah school should Include 
^the use of these profcleas (if any)? On what level wul^i they be 
taost effective? 

20. Would you liXe to see fiore of these Vo-:Tech aath prohlea sets 
developed? If so^ in what occupations and natb topics? 

21. What other changes would you suagest in for&at^ etc*? 

22* Are there other ^terials you would li)ce to see develop^l for the 
Vo-Tech cath students? 



3i 



" , May 28, 19^4 ^ ^ 

Dear Participants: 

The second phase of the Otfegon V^TedikMath Project concerning the devtelopoent 
of teaching strategies will consist or three meetings, (a fourth if the 
participants feel it Is- necessary) > 

The first meeting will be held at the Inn of the Seventh Mountain near fiend, 
Oregon. It will start at 0:00 pen on June 20 and continue throu^ noon on 
^turday^ June 22. 

Tt^ meeting will have two laajor objectives: 1) to aid coymimication between 
high sdiool instructors who would like to offer a vo-tech rath course in their 
high schools; and 2) to investigate possible instructional strategies to help 
integrate our problem sets into the math classroonts. In addition you will 
write a contract stating which area and instructional strategy you will 
develop. 

IWo weeks after the June 20 ranting we will contact you by phone to see if you 
would like to have Ed Wright and nyself meet with you individually. If not, 
we will meet with you in your geo^^hical area about md-stniBer. ^. ' 

The last neeting will be held at Linn-Benton Conmnity College in 'Albanjc,, 
Oregon on August 1 or 2. At this meting the material which you developed 
will be presented. After your presaitation you will be receiving a check 
in the amount of for your participaticrn in the project* 

We will al^o provide your nieals and lodging while attending the neetings at 
Bend and^MHuy. However, will not pay travel expenses to and from the 
loeetings/' ^ , ' ^ 

lhank you very jmjch for your continued interest in th§ Oregon Vb-tech Math 
Project* Ite are looking forward to seeing you on June 2ff, 1974* 

Sincerely, 



Ed Wri^t 
Groi^ Leader 



Dell Swearingen 
Pip^ect Ittrector 



DS/bds 
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June 20-22 
tan of the -Seventh Mountain 
. Bend Oregon 97701 

AGENDA 



Thursday, 20 

6:30 PM ■ Dinner at the Red Toe Restaurant 

7:30 Opening Renarks, Ed Wright, Linn- Benton ComEwnity College 

HxstoTy, Dell Swearingpn", Linn Benton Gocmtmity College 
Address on classrooB instruction, Dr. Bill Fitzgeiald, 

University of Oregon 

Note; Dr. Fitzgerald is a visiting professor from Michigan State 

University. He will be at the neeting as a consultant all day 
Friday. . ^ - 

Friday, June H 

8:00 AM Breakfast . ■ 

9:0*0 A^^ instruction Strategies 

Dick Holliday, Rogue Conramity College 
Harold Hauser, Blue Ktountain Cojnsiunity College 
Bd 1i\iVight , Linn-Benton Cojroimity College 

10:30 >»I Coffee Break 

10:45 AM Discuss in Small .^ips^possible'use of p^jfelein situation 

in inath instruction CT 

12:30 Lunch^ . - 

2;00 m tVrite Contracts 

3:00 PM High School vocational utathematics content discussion 

6:00 m Dinner * 

7:00 FM Dispiss format.of devel(^>ed iiiat<srial and documentation 

Saturday. June 20 - ■ - / ...^s.- % V ' / 

8:00 AM . ■ ■' Breakfast ' - - - 

9:00 AM Presentation of Proposals by Menjbers, . Eac h membe r will 

present his plan of development. Everyone wiil jneceive 
a copy of^ topics to be developed. 

: , * ^' ■ . c ■ 

Note: Please bring curriculum mt^rial ,and texts used in mathematics 

classes. Vfe mil hold an open discussion session centered atound 
.this inaterial. ■ ' ^ 



. r. t'Al 



i^'i' it:. 



■t-r ir to tof'i.t. for 321owini> to t^^in 
■ool'.cf cociJ^ilt'd ' L: : jpn Vo-?orh f.<ftfe : roj( rt* 



i:*cr-T«t in 



jual ^.-jvtic ipstion ana th'- 



u d v.-te: -ro^l-Tr to piti -^^ '"-Ih ;r:*rv ::v"^th clnrs^r o^sily for 
T$t::L tvo nir.t ^* t 5',^rionr# The fc^st ir 'o t^kc from 6 to 12 mixiutec 
■r'^.lv "^uc b$-ir,nir,, of the period to vo-ic a c^^P ^ vo-te^h probleiD 
cic^c*.i terorf^J:3r.d tht teacher from th€ ^ct of problecr compiled by your; 
Cr^ i*or. Vo-Tecn.Hsth rroject* The^e rrobless do not necessarily nocc to fit 
into th^ im!aedi3^> mat^ffial involved in the coursev-ork being taught* 

I io not require TnyL the students compute these problems like an assignisent* 
I do, hovever» densnd that they listen and ar$ quiet during the short session 
involved* . I find they like this method* I, also» 5ind that I always £et 
^'o^untary sugfjestionr on now to att^ack and .solve the problem* 

Tm type problemc I find ciost helpful for my students arc those concct'ning 
cosipuLations with frartions» decimals, and ratio-propprtion* I find this 
ir a besutifUl v,9y to keep these younc people in constant 'reviev of .the bailies 
t}:'^y vi!? 1 Deoc* 

I -.'int to 'omphaeizi that these 'ninth s^aocrB are ali.from'the lovrcr or lower 
m*:di^:. ^roup of .ichit \*cr«» sprinkled with Just a fev» who^ when turned on» can 
rn ' rforo very v:t!l* It has happened more than ^ fow limof> thx^t thesr. 
'^Cf.itverf came to the teacher before class time and presented their^own 
ch -roblons* A <?xaiiJple is tho boy v;ho ran a 61 second hhO yard run 



'■ant ro i-r-cLato that X iie'^ify/': fnc key '^or ny succorrj if; that Ihor*^ 
L .0*1 ai.y : j*c'll'jd vork bein^; flen^n-d'^d of t^o fjtudcntr but, I knov by 

bn' ic£^ th^^t tK^ y rh-j:.r h^yt^ turne d off -in th*^- nrirt* ^ ' 



.»:n-I''io ret of*r//>rj-M- thir, .-'''H* 



,ou'" ;rFir,t;incf:* I ■'in lookyr,;- forv/r.rd Lo 'o^L';iinin,^ the 



rr<**nk J# 'J^"Or//*cQt/^;" 
"crtorn Vi*-v: ^Junior Hi^:h 
i^oute 5 :<o/, 56? 



ERIC 



37 



. m mafm 



— ^ - ^ . 804/ /4« 6481 

JOHN TYLER. COMMUNITY COLLEGE- Chester Virginia 23S31. 

p n n 

w ^ U 



April 26, 1974 



nt"* -•Oil ^>*/car^n;'Ofi 

t*Lpi - t^euLou Cdmunity Coll^f;c - \ 

I .(tconoeu tiic recent :tCPi Anniml Meotinr in Atlantic City and had the 
i>lc*i4^urc oi attcniiin^: tiio di4^cnssion of '"flie Credibility Cap - (Tua Heeds 
of InuKti^try^ Tae StuJonC'^ Desiras, ami the Tw-Year CaileKe^O£^erinj;s". 

r uaa iin,)rti4^ijed wic!i your discussion of tiie Ore j^qn Vo-Tech i*ViLh t'rojoct / 
uur college offers several vocatioijal-technical pror,ratns and I am Taost 
iiiti^rested in laore intonation, literature, material, etc. of the Oreijon 
project. ^ 

i an i^rinarily interested in the inaterial that relates to the following' 
programs; ■ . , 

A\ . JiaciiinC' Tool - ^ 

' ■ li. Welding " . " • ^; ^ 

Construction ' / , 

D, Industrial Mechanics '( 
ti* Automotive i'echnology , ^ 

. Electronics ' " \^ 

Drafting. 

TlMnk you for your time and effort and once again let me sa^ tCtat I enjoyed 
your presentatxLon at the Annual Meeting. - f ' 

" I * m ' 

^ Sincerely your^,^ ■ " 
Joseph T. Jor<thn», 

Associate Professor of riatliomat:ic8 
John Xyl&r Commiiaity CoHe^e^' 



JTJihea 
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; .\'A7:or;AL council g? teacmcRC or- r.-:;v;;;j^5A7!Cs jii* 

As$ociayo7 Or#ve, Reston. Virgtnia 22091/(703) $20-SS40 



13 May 1974 



Mr. Doll Swearingen, Director 
Vo-Tech Math Project 
Linn^Itonton Comnmnity College 
<^500 SW Pacific iJouievard 
Albany", Oregon 97321 

Dear Mr* Swearingen: 

Tlio National Council oi Teachers of Mathematics has developed a Teacher/Learning 
Center which displays and makes available for use, in t^^he Council's Headquarters 
I'acility, the wide range of materials relevant to mathematics education* 

We feel that your Vo-Tech Math Project would be an appropriate addition to the 
NCTM Teacher/Learning Center* Also, we hope t1iat information concerning products 
with specific relevance . fo^ mathemat^ics educators will be routinely forthcomiTi^ 
by including the NCXM Professional Services Office on appropriate mailing lists* 

■ -4 m 

^I!\\e enclos'ed brochures describe the Council's concerns, programs^ and publications. 
We look forward to vorking with you and are always av^ailable for assistance in 
providing professional services to the mathematics community, 




jeph R* Carayella 
Director of Professional Services 

JRC:jld 

Enclosures ' 
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.7;Vi\4,n5wet,.W«w'bM|e, K J. 07095 . (201) 635-.034S 



y^r* Dell L* Swearingen 
Linn-Benton ConssEunity CollBge 

6500 Southvest Pacific Boulevard ' * . * 

Albany, Oregon 97321 

/ 

Dear Dell, 

I would liXe to ^hank you very much for your excellent presentation 
for our panel prograin at the Convention on Ap^ril lS# The slide 
program that you had was really very well done as well as being very 
interesting and inforiaative* When the results of your efforts^ are 
finally finished and published, I voxild very much liAe to have a copy* 
Would the best, way be, as you suggested at zhe meeting, to write to 
the State Department of Education in the Fall? 

I must say that you people really plan for niarvelous weather at 
your conventions* i hope that you found your convention to be a worth-r 
while experience — professionally as well as in the line of pleasure, 
meaning the sun> the weather, and the beach* 

Perhaps someday we will meet ggain* ^\Again let me thank you for 
your fine presentation* * ^ 



Sincere3y^ 

Donna Cubit-Swoyer 
Consultant 



DOS/cam 
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Commi^ity College Division . McGiar^ HiU Boo'rt Company 



12^1 Avenue of the Amet cae 
Nev/ York, New York 10020 




Be IV Sue aringen 
Depfc^ft^of Math 
tyxm Beaton C.C, 
6500 S.ff. Pacific Blvd. 
Albany, Ofegon^ 97321 

«ay l&th 1574 



Dear Hr. Swearlngen, 



}fy goal is to research, develop, and publish innovative educational oaterlals 
<m the ^plications arts' and sciences tfo 'cwo-year, occupational curricula. 

Natural};:, therefore, £ was i^oet Interested to hear from Harold Hauser re- 
-gajr^Jog the Oregon Applied Matbeiaatlcs Program, I wonder If you could fili*" 
iDe In oa more of the parameters of the mterlals that have evolveil to date? 
toeclflcally, I'd be interested In the course title/description and sttident 
^■pulatlon prbfilje, the iDode o£ instructicm, the madia utilized, the ntto^er of*^ 
Modules 'developed, the key individual involved, and the time schedules for 
coinpletlOT. 

* 

I realize that this represents considerable tiioe oa your |>art, and I hope 
' that car^jnake this to you in temts of additional outside input. >fy hope 
is tfaat^jj^TCr-tiiae, McGraw-^11 will be able^to review, these ^rogi^ams -for 
possible publicablon under the HcOi:aw*Hlll ls^>rint. ^ ^ ^ 



Gerald 0. Stoner 
Sponsoring Editor 



COS: 



CC: flCAROtD HAtlSER 



OREGOH VD-TECH HfiTB Pfl DJBCT 
LEMHIWG PAGPUS BVAfJEIATIOH SHEET 



Pl«w« cbtck tfa* Most ^proprlat*. box or boxes . 

1. L»mmipg p^dcage iDdentificttiottJ ^ 

2. tb* pzobl 



5* 



in this pacIcAgft mre^ 

a ' b c. 

too Mjy I I aboat right \ I ^too difficult \ I 

3. Bov loD9 did it taka^pou to ooaplete this problM pacfcag*? 

1 class parlod i I . 2 class periods CZ] 



Bore than 2 class periods 



4. Boi# could tfaer-naterlal in this package be laproved? 

a b 
^»ore instruction sheets — nare instructor help !" | 

c . 

discussions 



packages eacplaixili^ math concepts I I 



work experience i \ 



■ore lectures 1... J 



Vere you able to solW the problems in sections B and C o^ this 
package? * * 



y«CZ3 

If not, please 



b 

noO 



6. Would you like to see sKure probl 
a b 
yes cm pot 1 



of this type used in your math class? 



7. , Other co—antSi 
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ORSGOH VO-TECH MATH PROJECT 

^ , . " EWALUATICftl PACKAGE 

WHOLE HUMBERS CLERICAI. 

A, Problems with Solutions . * 

If Statistics shov that our town has 20,258 persons under 25 years 
old; 16f977 between 25 and 65 years of age; and 8,966 over 65 
years old. How many people live in our town? 



Solutioni - 



3^ 



Add 2p,25e 
16,977 
+ 8j_968 



46,203 people 

\ 2, Han-Hours Lost Frop Industrie Accidents, 1973 

Jan Feb Mar Apr May June July Aug Sep Oct Hov Dec 
185 96 128 89 195 116 129 160 98 114 136 145 
<a) Cotapute the total 1973 man*bours lost ^ 
(b) What Is the average monthly inan*hours lost? 
Solutions 

, <a) d85 + 96 + 128 + 89 + 195 + 116 + 129 160 + 98 + 114 

' ' + 136 + 145, « 1591 ian-hours lost 

(b) Divide the total by the number of addends, 
1591 man-hours lost 



12 



132*583 average nan-hours lost 



3, If there are 759 families in the suburb of Linnville and the 
, Indian fastily incoi&e is $12,750 a year, what sh'ould be a good 
estimate of the annual income of the coinntunity7 ' 

Solution: 

759 famj/^ies x $12,750 per fa^ly « $9,677,250 
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VBOI£ KUKBERS ' CtERlC3iL 

B. Prckblfi&5 with Separate Solutions 

4. Boms Bakery uses 59 lbs of rye flour a week. They have 354 lbs 
on hand. Hov laany wee)cs will It; last? 

solution: 



5. At the beginning of the week Smith's Grocery had 14 brooas in 
stock. During the week a shipcnent of 3 dozen arrived and all 
of them were put In stock. At the end of the week 23 reaained 
in stock* Bow many were sold during the week? 

Solutionr * 



6. A ticket seller at a baseball gaoe was ^iven 150 elghty^flve 
cent tickets and $25.00 in'change. At the end- of the game he 
tximed in 17 tickets and $138.25 Ip money. 

(a) Is this the amount of money he shotild have returned? 

(b1 If not^ fow much was It more or less than the correct amount? 

Solution: 
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KHOtE KGHBEBS GLERICAL 

# 

C. Problens without Solutions 

' 7. The following quotations were given for two days for the Hew 
York Stock Exchange^ 

Friday - Thursday 
Volume of shares^ traded 14,150,00 18, 300,000 

Different coe^anies vhose 
t< stock was traded 
(Issues Traded) < 1^582 1^612 

Issues that advanced in 

price ' 741 594 

Issues that declined in 

price €QA 832 

<a) How much less was the volun^ for Friday than it had, 
on Thursday? 

{b> What was the difference in issues traded fo^ the two days? 

<c) How many tztore stocks showed advances on Friday than on 
Thursday? 



i^Lji^s 



<d) By how much did those* stocks showing advan^s outnumber 
those showing declines on Friday? 

Solution* 



8. Deliveries of milk to the Green Haven Cheese Factory* frcwa five 
local dairies were as follows: 2,470 gallons; 3,240*gaaionsr 
2,210 gallons; 1,570 gallons aiid'3,765 gadlons- 9ow many 
gallons were delivered to the factory? 

Solution > 



fiaOLK KtWBERS ' CLERICAl* 



C4 Probl«BS ti^thottt SoltttloDS (continaed) 



94 The Hew Yor)c Stock Exchange listed the following 8toc)c0 as the 
ten leaders In volwe of sales for a particular da^t 



Isperlal Cp of Aner 


4^5, 


700 


Bristol tfyers 


. 233» 


700 


Sinclair 


199, 


400 


Occidental Petrol . 


136, 


300 


Eastern Airlines 


128, 


700 


Golf and Kestem 


125, 


600 


Chrysler 


' 125, 


400 >^ 


Gerber Products 


124, 


400 


Anerican Motors 


120, 


500 


Swift Con^any 


109, 


100 



(a) What was the total nunber of shares sold for the t<^ ten 
cocpanies that day? 

(b) By how many shares did the volu&e of Chrysler stock exceed 
the sales of American Motors Stock? 

(c) . What was the total ntsnber of shares sold of Sinclair/ 
. Occidental Petrol^ and Gulf and Western? 

Solution: 



IO4 Vistprs to the county musem during the firsj: week after it bad 
opened were 'as follows: Sunday^ 869r Hondayi 4S6| Tuesday, 317| 
Wednesday^ 725^ Thursday^ 294| Friday, 575^ and Saturday^ 9614 
What ^was the average daily attendance? 

* 

Solution: 



ERIC 
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WHOLE NUMBERS - CLERICAL 

C. ^ Problems without Solutions (continued) 

11. A real estate agent sold a 37-acre farm at $420.00 per acre. 
He too?c as part oayinent a snaller farm of 16 acres at $500.00 
per acre. How much cash should he receive In addition? 

Solution; 



Solutions to B problems 
B.4 

354 lbs , _ 354 X week 

59 lbs/week " 59 l>'s 



B.5 



B.6 



= 6 weeks 



There are 12 in a dozen. Multiply 3 x 12 and add X4. 
This tells how many he had to sell all together. Then 
sitbtract 23. 

(3) (12 brooms) = 36 brooms 
+14 brooms 



50 brooms 
*23 brooBas 
27' brooms 



<a) First find out how laany tickets he sold: 
/ ^ 

150 tickets 17 tickets ■ 133 tickets 

At '$0.35 per ticket: (133 ti<;Jiets) ($0. 85/ti^et) = $113.05 
-lie should turn in this plu^ the*$25,00t $113.05 + $25.00 =^ $138*05 
The anwser to (a) Is Mo.- - 
(b) The difference between $138.25 - ?138.05 = $0.20 
He turned in $0.20 more than the correct -amount. 
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OREGON VO-TECH HATH PPOJECT 
£VAtUATIO:f PACKAGE 

FHACTIOJJS 

A« Problens with Solutions 



CLERICAL 

c 



1, If 1/20 of each paycheck Is deducted fbr insurance! what^ is 
** the total annual salarylSf a inan who receives $1,710,00 each 
oonth^ after the deduction has been i&ade? 

Solutions , 

$li710 is 19/20 of the paycheck before deductions 

51,710 =» (19/'20)-x X = total monthly salary 

$34,200 " I9X 

51,800 = X 
# 

total annual salary = (Sl#800)(12) = S21#600 



2, During the week the stockrocp issued the following amounts of 
Ho, 206 nails, 

Monday 26 7/8 lbs 

Tuesday I8V1/3 lbs ^ ^ 

Wednesday 21 5/16 lbs 

Thursday ' 24 3/8 lbs 

Friday , 19 7/16 lbs 



Total 



lbs 



If there were 206 1/8 lbs on hand at the beginning of ihe weeki 
-how many pounds were remaining in stock at the end of the we^t 

Solution^ 

26 7/8 lb + 18 1/3 lb + 21 5/16 lb + 24 3/8 lb + 19 7/16 lb * 
26 42/48 lb + 18 16/48 11) + 21 15/48 lb + 24 18/48 lb t 19 21/48 lb * 

' 108 112/48 lb - .110 1/3 lbs " ' , 

Amount remaining » 206 3/24 lbs - 110 8/24 lbs ^ . : 

=205 27/24 lbs - 110 8/24 lbs 

- 95 19/24 lbs ' \ , ' 



ERIC 
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FRACriOHS ' CLFRTCftTr 

A. Problems with Solutions (continued) 

3. Mr. Jones cust have ne)^ baseboard installed' in two offices. 
One office is 12 3/4 ft by 14 2/3 ft^tb a 3 ft door. The 
other office is 13 1/6 ft by 17 1/2 ft with a 2 1/2 ft door. 
How Btany 'feet of baseboard should Mr. Jones order? 

* 

Solution: 

He add the perixaeters of both rooos and; subtract the^door widths 

12 3/4 ft + 12 3/4 ft + 14 2/3 ft + 14 2/3 ft - 3 ft » 

12 9/12 ft + 12 9/12 ft + 14 8/12 ft + 14 8/12 ft - 3 ft » 

49 34/12 ft » SI 5/6 ft 

17 1/2 ft + 17 1/2 ft + 13 1/6 ft + 13 1/6 ft - 2 1/2 ft - 
17 3/6 ft + 17 3/6 ft + 13 1/6 ft + 13 1/6 ft - 2 3/6 ft • 
58 5/6 ft 



51 5/6 ft + 58 5/6 ft » UO 2/3 ft 



B. Problems with Separate Solution^ 

4. ^lOO-was divided anong three people. The^ first received 2/5 
of the amount and the second received 1/4. How wuch did each 
of the three pe<>ple receive? - ' ' 

Solution: 



5^ freight Mr which, is 7/16 full taJfes on^ an additional load 
df 1/5 of itB C^a<^ty.\jit its first deliv(?ry stop, 3/8'of 
,it:6':capa^ty'1i?s delivered. What fraction of , its "capacity is 
now available for use? ^ * . 



Solution: "f'^ 



ProblMS with Separate Solutions {oontimM^} 

6. Hr. KhltA opvnftd 1/3 of a business, Hr. Soyt ovn«d 1/2^ Hr. Eranv 
. ctmftd 1/9 aikd Hr; Baines owned the rgnalarter. if ifr. BaiMS* 
sliare was worth $3,700, h^ voch Were t2>e shares held by each of 
^he other partners worth? 



Solution: 




Prbblests without Solutions 

* 

7. Calculate the cubic feet of storage in a bin which i&easares 
■ 2 5/12 ft by 3 1/3 ft by 1 3/4 «t* (length x width x depth) . 

^\ 

Solution: 



d. ' A cler)c cannot find the production figures for two years ago. 
Be has last year's figures jsjwfwing SlX^OpO uidts produced and . 
xeaeabers' figroring that last year's production. was \xp approxlJiately 
1/6 over the year before* Approxiiaately'what was the production 
tvo years ago? 

Solution;* 

- 9* If ^t requilres^ie weeks at 40 hours per week for 22 nen to 

coeplete a job, how uny weeks would it take.thea to coi^lete ^ - 
the job working 56 hours per week if tliey ^accosq^lish only 9/10 
as much per hour when^wrking for a greater nunber of hou^s per 
week? 

Solutions 



C« Probim vithout Solutions (continDed) 



10. Total area of Grey's Loater HilX ±m 1,712 sq ft. Tlia parts 
daparbnant occt^les 591 sq^ft. What fraction of the total 
space doas the parts departeent occupy? 

Solution: 



Soltiticns to B probles^ ' , 

^ ($100) (2/5) - $40 

($100) (1/4) - $25 
($100 - $40) - $25 « $3fe- 



1st person recalvas 
2nd parson receives 
3rd person receives 



B,5 



7/16 + 1/5 «. 35/80 + 16/80 - 51/80 awjunt of capacity that 

t^e car carries 



51/80 •> 3/8 - -51/80 - 30/80 - 21/80 aacmnt of capacity now 

available 



6.6 



X-* Mr. Baines* share .B « total aznonnt in business 

.1/3 1/2 + 1/9 + X « 1 ' $3,700 « (1/18)b' 
6/18 * 9/18 + 2/18 + X « 1 (S3,700K18) « B 

X « 1/18 ^66,600 « B 

Mr. White Yl/3) ($66,600) - $22,200 

Mr. Hoyt (1/2) ($66,600) » $33,300 

Mr. Bvers (1/9) <$66,600) » $"7,400 



ERIC 
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ORSGOH VD-^IBCH KAXH PBOJSCT 



A. Problems vit^ Solutions 

1* Sales for tb« day in ddc dep«xt=Mat of a.ootioos store were 
as follow: $i6.5a, $0.76, $12.20, $3.56, $20.09, $8.80, 
$5.60, $3.76 and $4.20. WtnA tixe total of all sales that 
were let^s than $10.0jO and tixe totttl sales for tbe day^ 

Solution 1 



It is necessary to add all nncbers less than $10.00. 
B^nettber to Icecp the decicals in a vertical line.. 

$ .76 

3.56 

8.80 

5.60 

3.76 
. 4.20 



$26.68 



For tbe second part, add $26.68 to all those values ov?r 
$10.00. 



$26.68 
26,50 
12.20 
20.09 

$85.47 



2. The oonthly telephone bills for £he Banes Cptlc&l Conpany for 6 
nonths were: $47.16, $59.25, $63.75^ $43.50, $59.25 and $87.16. 
Hbat was the average amthly^ telephone bill daring this tiae? 

c 

Solution : 

To find, the average, add all the bills and divide by tbe 
numb«rr of bills. 

$ 47.16 ■ * , 

59.25 

63.75 , . 

43.50 ' $360.07 . • 

59.25 ' 6 

87.16 
$360.07 



CEcngiLs 



CLBHXCW. 



A. ProhleM vitb Solutioos (cootlnued) 

3,* Tlnd tiitt oD^t of. shipping 37 box*i wbote avermgt vei^bt is 

26.25 Ibt at 1j6.5^ per &oztdred pooz^* 

Solution : 

total veight * X26.2S Ibi/t^(37 bo»fe») 
*971.25^1b« 

971.25 lbs eamretsed in hundreds of lb« «* 9.7125 Ubm 
oost^ (9-7X25 bttndr^ll>R)($D.165/hnnd5»rf'lbi) 
» $2.60 



B. Problems with Separate Solutions 

4. J. Jenkihy vorked 43 hours during the veek at the rate of $2.35 
an hour^ Vihat was his gross earnings if he was paid 1 1/2 tiaes 
his regular rate for any tioe oi^rer 40 hoars? 

Solution ; 



5. Mrs. Harvey assembles^ on an average^ 217 itents P«r day at '12$ 
e^<^. How m^ch does she earn in ji week if she main^tains this 
awrage for 6 days? 

Sblution; ^ ' 



3. Pro±>le&s witb Separate Solutloiis (cootlnoed) 

6; fron 26.653 toas of steel, 18.36 tons are sold, ficw »uy teas 
' are left? 

Solutions 



C. Problems without Solutioos ' 

.71 If ^35. 6 miles of higiiway cost $1,157,000, Wiiat voold 46.3 lailes 
cost at the ease price per nile? 

. > Solationc 



6. t^holster? fabric costs $3^97 a yard. Hbat is the ^^^t of 
■ 12.35 yards? 

Solution t 



9. xmring the week/ J. gorpland worked 6 1/4 bottrs, 7 hours, 

10 hoars, 7 3/4 hours, 6 3/4 hours and 4 hours. If be received 
$6.50 per hour, how much did be earti? 

Solution: 



10. Hhat is the tax on a piece of prc^rty if the assessed valuation 
^ is $660 and the tax rate Is $6.33 per $100? 

Soiatlon: 
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CecIKAXiS CLERZCKL 

C. Problems vithont Solntloos (continued) 

11. Pencils for tbe office cost two forty*thfee btmdrvdths cents 
apiece* How i^ould one gross (144) cost? 

Solotion: 



ERIC 



Solutions to B probleais 
B.4 



B.5 



B.6 



For 40 hours work be naXes 
^{40 i)ds) i$2.2S/\it) ■ 594.00 
For his overtic^ he makes 

(43 hrs - 40 hrs) (52.35/hr) (1.5) - (3 bis) (53.525/br) 

^ $10,575 rounds to $10.58 
Total Pay ■ $94.00 + $10-58 ■ $104.58 " ' . , 

In one day she earns 

(217 i^^) ($0.12/i>^) ■ $26.04 
In 6 days she would eeum 

($26.04) (6) ■ $156.24 m , 



The rule for subtracting decimals is the sane as for 'adding 
keep the decimals, in a line. 

26.653 tons 
-18,36 ' tons 



8.293 tons 
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OVSGOH VCKIECH KMH PROJECT 



A* Problems with Sblutians 

1* A salesman was paid a ccwisslon of $20 for selli&g $250 >#ortlL 
of 9ood8^,^ What seuld be his ooomisslod ca ?350 of saXas at 
the saae rate of cocBissioo? 

The ratio of the dollars of coaaisfioos e^ials-tba ratio of 
? the dollars of selles. 

Solution: 

^250 $350 
250x » ($350) (20) 
250x » $7,000 
X » $28 



2. A logging crew cuto* loads* and tracks 9^300 board f««t of 

timber to the nill in 3 days and continues to vo^ at the sai* 
rate. Oii ^at day is the ISO^OOOth boaj^ foot delivered to tix* 
nill? ' 

Solution: . ' 

3 days x 

9,300- board ft 150,000 board ft 

(9,300 lipard ft)x » 450^000 board ft x day 

, 450,000 boaydTft x day 

9,300 boajrf^ft ' 

, i X " 48 days 



MMO AHD PBOPOKTIOH CLBRICM. 
A* ProblftB* with Soluticos (continued) ^ , 

3. Oic^ wu paid $5.85 for vorUng 4 1/2 hour*. At th« saw rats* 
how 102^ shoold ba be paid for vozking 7^ boors? 

thf ratio of the dollars equals the ratio of tiie boors. 

Solution : \ 

4.5 hr . 7 hr 
$5.85 s 

(4.5 hr)8 ',$40.95 x hr 

. $40,95 X laf 
4*5 

s « $9.10 

TV 

B. ProblM^ with Separate Solutions 

4. If 6 yards. of cloth cost $5.25^ what will 10 yards cost at tha 
same rate? 

Solution: 



S,- If 9 yards of ^oods cost $7^50, how many yards can be bought 
for ^50.00? / , 

* 'J f V J ' 

^ solution: 



EMTIO AND PAOPOKTZCK . ^O^KICAL 

E. Problenft with Sep^rmt^ Solutlotts^ <ecittinQ«d) ^ 

6. Aaron KaA)c sells a costotfer & 5-y«rd nanant of Chints for $2.75. 
/ *Her«'s anotbar pleca -of T3 ^ards^* ha sa^s^ *tbat you can huf 
at the slM rata.** Bow weach is Aaron Rank asXlsg for tha 13 
yard piece? ^ ■ * 

Solution: ' * ' " 



C. Problems without Solutions 

' ft 

7. Apex Cof^any granted wage increases to its eaployees. The 
monthly payroll rose fron $10^000 to $12^000. Sieve's wages, 

had beeA $575, rose in proportion. How tmch a i»nth did 
he earn after the raise? 

Solution s 



A flrra*s e^tpenses for' 5 weeks ainounted to $1,600. At this 
^ rate what would the e^^enses amount to in a year? 



Solution s 



RATIO AND PBOPOKTIOH 



C. ProbleBS vlthoat Solutions tcoatinoed) 

9. Carl Hayi)2rd# MjlttUnimce srrs/tx^woTt drove to tho plant Monday 
aoming and founa that the cellar vms flooded to a deptb of 
18 inches* Be- turned on the pusp and in 40 Binittei f^e wmttr 
level vent down I 1/2 inches. At this rate# hov Ion? did it 
take Carl to punp all the vater out of the cellar?. _ 

Solution: — 



10^ Cocz^are the cost of paint at $5^00 a gallon vith the cost of 
paint at $1.50 a quart. 

Solution: 



11. 



A man receives $14 for working 8 hrs. How much vould be receive 
for working 50 hours # at the saiae rate of pay? 



Solution r 



Solutions to B problems 



8.4 



6 yar ds ^ 10 _ yards 



$5.25 s 



<6 yards)s * $52. 50.x yaurds 



$52.50 X yaras 
6 y^s 



s • $8.75 
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RATIO AHD PSC^OSTZOK 

Solutions to B problcBS (contixutad) 

B.S ^ 

jiS yards _ x 
' ?7.50 $50 

($7.50)x - $450 y»rdi 



1450 yards 
^7.50 



B.6 



X ' 60 yards 



5 yards 13 yards 
$2:75 " X 

(5 yards)x - $35,75 yards 



^ _ $35.75 yarts 
5 y vds 



$7.15 



WHOI£ NUMBERS 
Solutions to C Probl«ts 
C.7 ' 

(a) Subtract 

(b) Subtract 
Ic) Subtract 
(d) Subtract 



ld,300f000 shares 
14fl50f000 sMres 
^flSOfOOO shares 

1,^12 issues 
1^582 Issues ^ 
30 issues 

741 stocks 
584 sto<^s 
157 stocks 

741 stocks 
604 sto<^ 



137 stocks' 



2,470 gallons 
3 1 240 gallons 
2|21Q gallons 
I 1,570 gallons 
+ 3^765 gallons 
13|255 gallons 



C.9 

taX '42^,700^ ' (b) 135,400* 

M3,700 ^ - 120,500 

^ 199,400 4,900 shares 

136,300 ♦ , , ' * 
128,700 

125,600 ^ (O- 199, 4dO 

125,400 156,300 

124,400 . , 4- 125 f 600 

- 120,500 . ^ 461,300 shares 

^ 109,100* , ■ ' ' ' ' 
l,7?g,800 Shares 



WHOLE WOHBERS ' (l/ CEEElCJd* 

Solutions to Q problems (copticuedi * . 

C.IO - . ' % ' y > ' 

# * 

869 -f. 45.6 + 317 4- 725 + 294 * 375 '+ 961 _ 3,997 people 
' ' * 7 ^ . , 7 days * ^ 

t I .- 
, ■ ' ■ 571 people' per d^y 



C.Il 



($420.00/a<?te) (37 a<;ifes) - ($500.00/aj?te) (16 a^^es) ' . _ 
S15,540 - S8,000 ' $7,540 .... 



r 
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ScdotionS 'lao C pxohl^pss 
■C.7 - ■ " 



jCLBSZCKL 



C..9 



C.IO 



C.ll 



$1,157,000 _ 532,500 per a^U .,■ ' 

35.6 tales . -^**':.' 

.» ■ (S32,500/i4i« (46.3 >SLi25Bs) -»i ?l-,504, 750 / 



' (12-35 y9i;dst-(S3.97/y9a:a) • 5.49.03 



8,25 hr 4- 7 ,hr + 10 hr V. 7.3S hr + 6i7S. hr + 4.Hi: » 43.75 h^.■ 



(43-75 br) ($6.50/Ji*) » $28$.^" 



($660) 



/liiSl") -^'(^660> (0.0S33T- 
»*454-9B ' ' 



(144.oencils)^(2;43^t/i>encil) - {144 pencils) ($0.0243/peptfil) 



$3.50 



ERIC 
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Solutions to C problests 

C.7 . ■ . • ■ 

5075 



384 



Ctt ft 



33 

* - 13 3^ CO ft 



C.8 ' , 

X « production of two years ago 



5Xl,0&.unit3 » (7/6)x' 
* ^ 3,066,000 units t> 7x 
438,000 units « x 



c;9 



/ ' (16 \rp>^ks) (40 hours/Hif^} (22) « 14,080 hours to cocpXete jcb 
w|_±jtS6 hrs/week) (22) -.14,080 hrs ^' 

w^504 h5s/weekj (22) « 14,080 hrs * , ^ 

w^ii2§i hrsAeeJc) '« 14,080 hrs 

w= (14,080* hrs)/-^^ i2 ' 

" Vll'088 hr/week j 

„ . 140,800 Jtf X wee): , ' . . 

-/ 11,088 Jar ■ • 

- w « 12 weeks 

. 11>088 , , 

w-= 12 ii weeks - * . . ' 

63 
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Solution* to C problc 
C.IO 

591 ig<rt 



CLEKZCU 




1,773 eya^ 



1 

3 



ERIC 
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# 

Solutions to C proble^ris 
C.7 

^10,000 , $S7S 
/12,000 X 



idfOOOx » $6,900,000 Jc » $690 



c.s 



S veeks , 52 weeXs 
$1,600 . X 

{S ve€i)cs)x ■ 583,200 veeks 
X * 516,640 



C.9 



40 fflin X / " 

1.5 in ■ 18 ih ^Yrl 

(l.S injjc » 720 oi;»(in> 

720 min(iff) 

l.S iir 

.X * 480 ctin > 8 hrs • 



C.IO- 



$5.00 



; n-.SO 



$1.2S.-$1.50 
S.6^ 



•C- 11 



ERIC 



$14 , X , 
8 hr ■ .50 hr , 

(8 hr)x = $700 hr 

$700 far 
. 8 br 

X - $87.50 



V 
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Evucanoei package 

WaOLE K0KBER5 ' ' 

A. Problcss .with' So&tions 



COSSTRUCTXtBt 



1. Piad the t»tal Xlneal feet, of wall for the fJbor plan shoim^ 



Solution,- 



jW' O' 



15F 

Ol, 



0 



lineal feet » 36'. +'36' •+12' + 9' + 16' + U' ,+ 12* + 3^' 

»' iss. ft' ' ' . 



2. If one nan could laj;. 115 square feet, of flooring p^TTteor, how 
taany square feet ^tilS a crew of - jthree aien lay in an S-hoor d^? 

Solution; ' ' .' - , 

i^<U5 iqo ft/B>afa: hr>(3 piat) « ^5 sq ft/hr 

- . " (345 aq ft/irf) fB^tie) » 1, 76^^! sq f t '' * 

^ * theref^e three nien cotilcl tay 2;?60\sq ft in 8 hoi^ ' 



KaOLS KDKBESS OOSSTROCTIOy 
Pxcblects vitb Solutions (contlDoed) 

3* Petered ne tbe Duober of 4* x 8' sheets of ^heet ro^ needed for 
tiia wall in .the accc op anying figure* 




In calculating^ the niscber of sheets of sbeetrocki the nirnber* 
size, and location of openings must be considered since the ' 
Tn^n^*t?rtm Dusiber of joints is desirable. 

Solution; 

In this figure the sise and location of the , - ^ 

openings- 'make it necessary to cut the openings 
froci foil sheets of natcrial. 



lineal feefc of *wall . 24 jf€ 



widWof wall board 4 ^/sheet 

# 

» 6 sheets- 



B. Pr^leos with Separate Solutions' 
4. 




Txc^ a board 96 int^es long 3, pieces are to be cut*^24 incfaes. 
23 inc^eS/ and 36 inches in length. Bow long is the piece that 
remains? 

■ " . / 

Solutions - ■ - / 



S. "BcM many pieces of' -tile will be needed to cover a floor having 
an area of 3£ square yards if there are 16 pieces of tile per 
* square yard? 

# 

' SolUt^Hf * ^ 



KBOLE K0KBEE5 



CCftJSTRDCnOU 



B. Problems vith Separate .SoIuticm6 (contiDued) 



6. Sow nany linear" feet of 2' x" 6* viii be jieeded to fraae tlic 
sliding door as &bcwn? 



] 



12'- «" 



i 



BcM nany 14 foot pieces would be needed? cany board feet 

would this be? If 2" x 6" cost $150 per thousand board foot/ 
hotf rmch would these 14 foot pieces cost? 

j^^^j^ ^^^^ ^<thictoess/ in) (width, inl (length, ft) 

12 



Solution: 



C. Problems without Solutions 

7. The walls of a building measure 242 feet/ 143 feet/ 210 feet/ 
18 feet/ 32 feet/ "and 125 feet* What is the total length of 
the walls? ^ ^ 

Solution: ' ' ' , ■ 
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J- 



> 

V 



KHOtS HUKBERS 



C. Probleats without Solutions (continiiedl « 

e% A pile of luaber contaihs 205 bcsirds 10;;feftt' 83 boards 

12 feet long, 172 boards S £ect^.Uaig; ani3*16 Ixjirds 16 feet 




in the 



feet of lunfeer'are in th^ ^le? 



9/ The nucber of sttids in the exterior i^lls^^an be estiiaated' by', 
'ifindiog .the lineal feet of ^11^ no Eductions. How oac;;' 

studs Should i>e *required fai* Sitf aart^rior «ail« Jf«: the floor 
plan shown? V-^ 




ilS^LE KUHBSRS 



C. Problens uiihout Solutions (continued) 



COHSTROCTIOW 



, *10. A rood ds 15 f^et wide anfi 21 feet long. How cany 9** x 9" tile 
wouid be needed to cover the floor of this rooo? 

Solution: , ' : 



^ * Solgtiofis to 6 problems 

; B.4 • 



B.5 



B.6 



24" + 28" + 36" = 88 in 
96" - 88*' ^ 8 in 
tlierefore 8 inches remains' 



(35 sg--?^) (16 tiles/s9-^) « 560 tiles 

linear feet = (4) (12' 6") + (8) (6' 3") 

= 48' 24" + 48' 2A;' 

= 50' + 50: = 100 ft 

100 H 



V 



14 H 



= 7.1 



therefore 8 pieces 14 feet long are, needed 



board feet = j l^) ^6/(14)^ 8 = 112 board t% 

cost = ($150/thousan(MSoaxd ft) (0.112 thousan^^a'rd ft) 



= $16.80 



ERIC 
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OREGOH VO-TECH<HMH PiOJECT 



EVALUATION PACKAGE 
DBCIMALS ^ COHSTRDCTIOH 



A* Problen with Solu^on 



1. A steel sheet 2.5 inches, vid€ is to be sheared into 6 strips of 
equal width* How wide will each strip be? 

. Z.SO'^ . 



Solution : 



X 3 width of strips 

X = 2*5 in 
6 strips 

x = 0.42 in per strip 



B* Problem with Separate Solution 

2* How high would a pile of IS' metal sheets reach if each sheet is 
0.0181** thick? ^ , * 

Soltjtion* 



C. Problems without Solutiofis" - 

3* If n^ils cost $J£9.85 per 100*lb keg, how much wpuld 539 pounds 
^ , l^cost? (The 39 pounds were bought at the same rate) 

i 

Solution I 



CONSTRDCnOH 



C. Problens without Solutions (continued) 

4. ' How nany setal sheets will there be in a st^ck of sheets 

approxiiaately 24 inches high if each sheet is 0.0W6 inches thick? 

Solution ! 



ERIC 



5. Concrete for a slab floor cost $341.42, At $19,85 per cubic 
yard* how many yards of concrete were .used? 

Solution; 



Solution to & problem 
B.2 

■ height = (18 sb*tfts) (0.0181 in/sl)e^t) 
« 0,3258 in 



78 



OREGOK VO-TECH HATH PEOJEC? 

FRACrioHS , COMSTEOCTIOSJ 

A. problesis yith Solutions ^ 

1. What is tke thickness of a table top inade of 3/4 inch pXyvood 
and covered with 3/1^ inch glass? 

Solution; . ' 

thickness = 3/4" + 3/16** = 12/16" + 3/16" = 15/16 in 

2. Hw laany pieces of" lumber 1 5/8 inche? wide will be needed to 
cover a space 39 inches wide? 

Solution: 

p f number of .pieces needed 

■ _ 39 in 

° " 1 5/8 in/piece- 

^^^^^ * * ' - 

39 jfft X piece ^ 
P 13/8 >rt . ' : 

p - (39 pieces) (8/13( 

p It 24 pieces 

'B- 'Pr-objems with Sepfurate Solutions 

3. A Cfurpenter needed a piece of lumber 2 inches wide. How 
-wide a piece is left if the original piece was 5 5/8 inches^-^ 

and 3/16 inch is allowed for the saw cut? 

Solutions 



ERIC 



4. What is the thickness of a wall if the stud is 3 5/8 inches* 
the exterior covering 11/16 inch and the interior covering 
13/32 inch? " , 

Solution: 



- I'd 



I 



FRACTIWS OOWSTRIKmOM 

C* Problens without: Soltitions- 

5. If 5/32 inch is allowed for each cut, what will be the width 
of each of three ecual pieces cut froat a piece of luiober 'T^B 
inches vide? . ' , / 

SolptioQ: 



6. Cc^apute the rivet spacing on the drawing* 

■ r7 mvBTs SQmay spacsd 





# * 






— ' 


" - 




-A 



SoltitioQ: 



7. Find the length of the rivets <l/8 inch diaaetfer) ' needed to 

rivet one thickness of 28-gaiige^ {0.0149 inch thick) sheet metal 
and one piece of 12-gauge (0*1046 inch thick) band iron to the 
closest 32nd o^ an inch. 

Note; In order to form the head On a rivet it ntust 

project 1 1/2 times the diameter of the rivet beyond 

. the thickness of the material being riveted. 

Solution; - ' ' - 

^ ■ : . : 




PMCTIONS 

Solutions to B probleniL 
B.3 

anount left « (5 5/8" - 2 7/^") - 3/16" 
« (4 13/8" - 2 7/8") - 3/16* 
« 2 6/8" - 3/16" 
« 2 12/16" - 3/16" 
= 2 9/l'6 in 



' coHsnarcnoH 



B.4 




thidcness » 3 5/8" + 11/16" + 13/32'.' . 

. 3 20/32" + 22/32" '+^13/32' 

= 3 55/32" 

' 4 23/32 in 
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HBOLE HUHBSRS ^ 
Solutiorts to C orobl«as 



C.7 



total length « 242,' + 210' +-18' + 32* + 125' 



770 ft 



•C.8 



a) 



' 205 boards 
83 boards 
172*bckrds 
+ 16 bckrds 



476axiard5 

b) (205 bQafds)(10 ft/bpittd) = '2,050 ft 

.J ■ . 

(83 bo^s) (12 ft/bpatd) ■ 996 ft 

(172 bo**'ds)(8 ft/boafd) « 1,376 ft 

(16>iitfas) (16 ft/bpatfd) « 256 ft 

Total linear feet « -2,050' + 996' + 1,376' + 256' 

■'"'^ « 4,678 ft 



C-9 



■C.IO 



* ^ 



total lineal .feet = 24* + 4' + 12' +..4,^ +;1S; -t 2'4' + S' + 

12' + S'»+ 16' +.8' + 10' + 8* + 34' 66' 

« 24a ft 

therefore 243 stwis are r^rquired * - 



(15 ftrJUS in/f<r) = lectin 
^21.£C).(12 in/^t) -^52 ii» 
180. in 180 ift'x tile 



9 in/tile- ^ "Sin 
25^ in ^ 252 'in X tile 



» 20 tiles 
a 28 tiles 



9 in/tile 9 in 

(20 tiifes) (28 tiles) >" 560 sq 'tiles 
therefore. 560 tiles. 9" x 9" are. required 

■ . 82 ■ 




COM STRUC J I CW 



^edT lbs] (5.39 imoapeS' lbs) 



C.4 



s » nmnber of sheets 

^ 24 in 

0.0096 in/sheet 

24 itf X sheet 
O.O096 idf 

s « 2,500 sheets 



C.S 



yards of concrete • $341.42 

$l9,S5/cu yd 

^ ^341.42 X ea yd 
519.85 



« 17.2 cu yds 



FRftCTIOKS 

.Sol^itioas to Q problens 
C,5 ' " 



COHSTRDCTIOM 



C.6 



width of pieces 



7 5/8" * it) <5/32r) 
3 nieces 



' 7 5/8** - 5/16" 

* . — Z : TS 

* 3 pieces** 

3 Dieces 
" # 

7 5/116" • 
3 pieces * 

^ 117/16 in/piece 
3 



ut per piece 



= 39/16' in per piece 
■» 2"t/l6, in per piece 



placera^t of rivets = 



18 in 



3 spacer *^ * 

■ * _ ■ 

= 2 1/4 in per space* 



V<.7 



length' of -riv^ = 0.0149" + 0.1046" '+ • (1. 5) (1/8") 
* • . » T5.il95" + (3/2) d/S") ■ * 



• 1,195" . _y 
XO.,000 .46 



38,240^ 60,00 0" 
320,000 • . 320^00 



98,240" . 
'.320,000 • . - 
V 

9.8" ■ .' 

32 . 



^therefore- 10/32 inch is^needend 



1. 



ERIC 



SI 



OREGOK VCHTECH HATH PS0J3CT 

WHOLE nUKBEES 

A. Problens with Solutions 



FOREST PRQDCXrrS 



1/ 'The purchaser of tiTnt>er is required to post bond to cover the 
value of the tiinber cut. - One purchaser has obtained bond to 
, cover tiziber cuts in severalties in the Ochoco Kational • 
Forest as indicated below. What is the total bond required 
of the purchased? 



Naiete of Sale 




Aasount of 


Lati9d 




' -5 34,500 


Dry Kountain 




45,000 


Crossfoot Salvage 




62,000 


t^ickiup 




125,000 


claw CreeX 




34,000 


Sundown 




' -46,000 


Yeilow Bel^y 




500 


Sourdough 




75,000 


Copperson Two 


. 


18', 000 



' Solution; 

Total aiaoiatc-= 53^,500 »■ S45'^(joO *+ 562,000 + $125,660 + 

.\ • W -[^ .. .. \ . - ' 

" - S34*V<«)0 + ^"46,00d + S500 + -57*5,000 + $18,000 

2. Coo^lete tne fpliowihg- cost anaS^sis ' report £or a'tifiiber sale 
in "the Deschutaa fetional Forest^ ^ . 

^^.^ - — _^ : ' ^ 

' ■ . "4 -unitfr of;^ : " . COSTS 

• • ■■' *■ ^ ■", ; * ,^ ar$a'/ * per unit total 



1. Haoi iofr ,- a)' ■ PS'ling 

2. "Kandf. a") piUnq^ 

■ / hi '.-Burning* 



465 

Vis 

15 



$55 
510 

$80 
$10 



■ 3* OtKer:"" a}- Road' - Larfiiiirvg , ™ 

' \ • • & Slash 

v i>) -Mapping and Signing "-^r 

^4t , Stipplenental J^rotection 

indirect Co^s *" - i — 



$9d5 
S373 



S3', 307 



$239 
522,937 



A* Problems vith Solutions (coDtlnued) 
2. Solution: 



FOREST PEOOOCtS 



Itesas 3 through 6 are single rtesn costs- and do not 
depend on per uni^ costs. ' Thus these costs appear only^ 





in 


the 


"total" coltmn. 




' -1. 


a) 


(462 tnwrtsltSSS/uaft) » $25,410 






b) 


(462 cpirts) ($10/iu>rt) « 54/620 




2. 


a) 


(15 units) (SSO/u&srt) = $1,200 


* 




b) 


{15 ujj^Zs) i$10/^a£t). = $150 



Total Costs = $25,410 + $4,620 + 51,200 + 5150 + $90S +' 
' $373 + $3,307 + $239 + $2*2,937 + 

# 

=« 559,141 

• * 

3. If a tii^r cruiser *ran two parallel lines AB and CD ajrross 

a forty acre tract {1/1$ of a section - see sJ^etdi) and tallied 
all trees for one chain on eadi.side of each line^ hov faany 
acres of tinber would be tally? - ' t ' 

•Definition: 10 square chains eqiials one acre 



20 



utiont 



5Cff' 



We need to know the ar^ in each rectangle along the- 
lites an<^CD and then add these areas. 



Arlea ^ width x .length 

■,v-- 

' 40 square chains 



- t2 ch) (20.chX 



' ' W^'^ii'ave 2 equal reotangles-, therefore. 
■•\ total area = ^ sq ch + 40 a^-ch = 80 sqch 



ERIC 



Actes » ' ^ 



80 sor-ch at' acre 



10 i^q ch/acre l6 S£f-tffi 



=* 8 acres 



~ 1 



• * * ' 

B. Prdbless with Separatee Solutions *- 

4. , "The following infonaation was obtained during a'precrxiis** in 
*. a pxcipo^ted ^ale area in the Ocboco National Forest* 

'' Unit lio '^^es ' Blots 



r 


156 


17 


2 ' ' 


33 


4 


3 


20 


.2 


4 


■ 122 


13' 


5 


16 


2 


6 ■ 


59 


6 


7 


83 


9 



a) Deterrdne the total nuznber of acres and plots in this precrui 
. Detersd^ne tho> average nus±>er of: (to the nearest whole nuober) 

b) ' plots per unit 

c) ^cre3 per unit " " . . 

d) acres per plot 

Solution^ " . ' , 



S. A truck load of alder trees for pulp wood is, delivered «to a . 
paper mill. The^ loaded t^ck weighs 74^540 lbs and th^ entpty 
truck weighs 24,140 lbs. The ^river-wner of the' trucklis paid 
$3.65 per ton for delivery of, the load. Find the total weight " 
of the load and^tthe truckeir's pay* Ihe seller of the trees is 
paid by the cord which is figtired on the l^asis of 5|000 lbs ,^ 
, per cord. Fin^ the*nurober of cords in the truck load to the 
,nearest hundredth* > - 



^Definitions^ Cord - a unit of wood measurement 4 ^eet wide, 

8 feet long, and 4 feet high 




WHOLE lJUMBSRS POHEST PF©DDCTS 

B. Problens vith Separate Splutioos (continued) 

6. A hacdboard plant operates for three 8-hour ^lifts. A certain 
day's production in l/S" measure board for the day shift ''was 
224, OCK); A^ing shift vas 179,2007 ■ graveyard shift vas 224,000. 
The total production for'the year up to this day was 99;94X#8XS 
standard boards. Find the total production for the year as "of 
this day. * . 

Solution: 



C. Proble!&s without Solutions 



7. A cojspasiy erxpXoys a total of 15 people* Six ot then earn. 
$8,500 per year; two ^am $10,500; two were eciployed at" an^ 
annual salary of $11^000. The regaining CE^loyees^eam $9,800'. 
Determine the average. anntial ''salary for the cw^]tuy4^5. 

Solution: , 



8* A forester strip cruises a 40 acre tract and obtai^ts a sample 
from 1/S or 20% of the tract." J!ow"iiiahy**acresr does he sample? 



\ Solution: 



KBpLEJBUHfiSRS / , FOREST BROaXJCTS, 

C. Problems vithout Solution? (continued) 

9. The folloyijig itjen^ are coSts iricutrea'by a^self'-enployed 
logger with,one ec^jloyee who.ppjsrates ^ av^gftge of IChttirs 
per day throughout the wi5rk ^eaSQii 6? l^O' dSys.^ Determine " 
^ the annual business cost 'Sftd the ca^t per hour of operation 
due to the following iteiast 
" " ' . - ' * 

. business Liability Insurance . ^ . . . . ^$ 443/yr 
Wdrkiaan's Coj:?^ensation ^ . 706 

■ ^ i*ife insurance (550,000) . 1,190 

Office in hooe @ $25/co- x ,12 to. ^ . , . * 300 

Telephone in hocae. ' . . . ' 240^ 

Bookkeeping, Taxes/ Attorney ...... . SPO-/^ 

Pick lap @ iTC/aile x 25,000" ndles. . . . . 4,250 

Firewagon @ 51000 divided' over 10 yrs. ► ^ ^ IpO 
Chain Saws & Siaall T00J.S, i.* . "600^^' * 

72 Chokers ? $25 each (3/4 in7 i^SOO r / 

Moving Cost. 250 

Other Costs , Ks^E^ ^ 

Splution; ' ^ ' ^ 



10. The Oregon Stite bej^arjasent o'f- Forestiy' f uinish^s tire '* 

protection for 16.3 laillioft acres of foresjts. " \'An^>aTOrage^ off 
1,057 fires are cpntrolied "annually '-Tlfe -avei^ag^^ntiaber df,^, 
acres of forest burned each 'year during' the , last ^s^ixyeaa^s 
vfas 14,641 acres.' ,Fiite--cohtrol e?5pen^ture§;,total $674^000 ^ 
^ annually. ^ ' ' , ' - ' : ' \ " * : 1 > 

■ . ■ - . ^ / ■ 

' . a) Determine the average tluinber ofi a<?res^of fore^ burrieii 
per fire each year to the nearest acre.' / - - 

b) i>eterDine l*e average per aor^s^ post "i&jr, f'ire^^uppr^sAon 
- *■ ^ ' each year to tfie ^a^resjt ten cents. 

. " ' . : ^ ^ ' ^ ' 
* ;&oXutionT , * * ' - 



. * • 4 



N 



WHOLE KUMEERS . " FOREST PfiODOCTS 

C. Prdblecss without Solutions (continued) 

# 

11, Fill in^ the blanks below and cross-cbedc* ^ - . ^ 

Volusie in Board Feet, Depiioal Sjjale 

Deductidns ^ * ^. 

TJet Scale 



i>09? 


Gross Scale 


ror oe lecu 


1 




CH 


*> 




A_ 


3 


660 


■ 60- 


4 


160 


50- 


5 


140 


40- 


6 « 


1,010 


\ 470* ■ 


7 


2,060 


20- 


B 


430 






'K 


330- 




■ '300 




10 - 


la- 








Totals 







Cross*cbecit total Jiet sbale 
Solutiofii' , 



\ 



Solutions to B problems ' ^ 

\" ■ . - ■ - • • , ■ 

\ .' ' *J 156 acres + 33 acres + 20 acres + 122 acres + 16 acres + 

- ■ 59. 'acres + 83 acres » 489 acres 

17 plo^s + *p1o£s + 2 plots + 13 plots + 2 plots + 
/ " ' 6 pl^^t? + 9 pTora ^ 53 plots # 

r\ V- . ■ fa3 ^^Fj-f!! - > «. i>l6j&6,pe^ , d) ^^89 acres . 9' ^cies per pi 
. " 1 , ,■ ■ . /:.«n"3 , ■ 53 plots .1, 

48^-jlcres ■ - ■ ■ ' ' . ■ .. . ^/ 



i 7 uivits '* acres- per uo^^ 



KlKHiB k0I0ERS . ■ ' FOREST PflODOCTS 

Solutions to B problens (continized) 

* . Load weight in pounds - 74,540 lbs" r 24,140 lis 

» 50,400 lbs ^' * 



Tons of load = * 25.2 tons ' ^ 

.^,000 ;^/ton - ' 

Pay for load delivery » (25.2 tptis) l$y.es/p!fh) » $91.98 

tords in load = 50,400 lb$ = 10.08 cords 
5, oca JJW/cord . ^ 



B.6 



Ptoiiuction of day ^ 224/OtfO standard boards / 

* 179;,20Ct stahdar^ boards 

^ ' . / ■ + 224,000 standard boag^/ ' 

^ 627,200 stanBard boards 

-* - '* 

^Production of year - 99,941, 81^ standard boards 

\ * ' , ^ 627,200 Standard boards 

- 100,569,0X5 standard boards 



1* ' - 



OREGOEI VO-TECH: KATH PRMECT 

# 

EVALOATION PACKAGE 

DSdKALS 

A* Problem with Solutions 



FOHSST PBODOCTS" 



1. A rectangular piepe of land 4.7 chains by^ 16.^2 chains contains 
how oany square chains and how.aany acres? (10 square chains 
equals one acre) 

Solution : 

# 

Area^ square chains ■ (4*7 chains) (16v2 chains) 

■ 76 sq chains 

Area, acres - ^ea, sq chains 
sq chains/acre 

^ 76 sq^dfains 

10 aq'-^tiains/acre ^ 

■ 7*6 acres } * 



/ 



2. Cdnplete 'the labor cost report below. 

a) Timber' Fallers ^ 35 hrs @ $13.50 

b) Backers 67 hrs @ $11.75 

c) Cat skinners 150 hrs*@ ^7.00 

d) Over-tifi^r Cat Skinners 15 hrs $ $11'.00 

e) Chokermen * '40 hrs $ $3.50 

'V * ^ ' Total - 

■ ,1* 

splution : 

♦ '. ^- 

a) ' $. 472.50^ . ^, 
. b) 7S7.25 , 

c) 1,050.00 ^ 

d) 165.00 

e) + 140.00 
Total $2 » 614. 75 



OBCIHALS 



FOREST PHODOCTS 



B, Froblcos witb 5«pA^t«' Solutions 



3. The fornula cooeaonly osed for detenalnlpg the board .foot contact 
of sswed lusher is « ' 

(thidchess/lnXvidth, in) (lengtb; ft) 
board feet ■ \ — 

Compute the total volume of board feet and the total price for, ^ 
the following iteos of lumber* . (TBF oeans thooiand aboard feet) 



t ^Pieces 



Size 



Price/TBF 



129 

346 
87 
44 



2 X 6 X 16 ft 

2 X 4 X 18 ft 

2 X 8 X 20 ft 

2^-6 X 14 ft 

2 X 4 X 12 jft 



$ 169,00 
^170,00 
185,50 
* 170.00 
170,00 



Solution ; 



A. rule of thumb for estimating the number of board feet of lumber 
tin a saw log (which assumes a 4 inch sXfb at^d a 5/16 inch saw Kerf) 
is Vqyl^^B^ Rule^ This rule fejnilts in k large underscale t<fr 
^inail logs and overlcale for large logs. Use this formula to 
estimate >tlve board feet.oS lUAber in ,16 foot logs whose- *'diameters 
^ inside i:>ark*^ (d,i,b,) are lOdnches^ 20 incheii, >Bd 4D inches, 
D is '*'.<uameter inside bark*^ in inched,, «^ 



Solution 1 



Doyl^^s ,Hule^ 



DECIMALS ■ - - , ' FpREST PRODOCtS . 

C. PxoWeas without Solutions ,f ^^ ' ^ . " ^ , - - ' 

' In measuring the^c^ip fSot contents- of logs it is^nWniWt to 

assxj^ a cirpula^ ,-c£os*Srsectj)Dn # deiemdne this .{^ss-^sec^I^hal ; 
■ ' "aune'a (Basal ai^aV in square feet^.emd then\siji^ly wCiiti^ly^ihe ' 
^ ' ^ Basal area by the length in feet to obtain the -total volcne* -^.-r^ 

Since logs \are not perfect cylinders* various methods liave been-"' 
devised fot apDroximating tfye. voluae. Three coniaon forroiXa^ are;: > 

Huberts" Volume ^ {%>{t) ^ . " ^V..". , ' / ^ 

* /B + b\ ^ ■ ■ "* " " " 

Smalian^s Volume « (-:— }(L)-' -..^ . 

^ ■ . ■ ■ ; ■ ^ = _ . - 

Newton'5 Volume » (B + ^ + b)^|^ . ^ - . ^ . - 

* Wljere Bi = Basal- area at log midpoint * \-"^ -'^\ ^ - 

- B * Basa:l area at the large end ' ' - ^ 

b Basal area at the^jsmall eftd 

L » Log l^gth . - ^ " " 

Compute the volume of a 16 foot log whose dia^ter^((l*i*b. } is 
^ ' 20 inches on the small end^ 21 inch^ at the midpoint and 22 inched 
on the large 6ad — using e^ch of ^e^; above fortflula^.\ ^ 



Solutiorf'i 



ERIC \ ' 
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FOREST PliODOCTS 



C. Probljwas without Solutions (continued) _ 

6. There Isn't 11 reliable nethod for ccmverting frocLimurd feet log 
scale to board feet of lusber. A nile of thqab formula (vhlch 
provides a close approximation to^ Scribner's Itf? rule) for the 
"board feet cSf'ltimber in a 16 foot log is: - . . 

' (0.8) (0 T 1)^ - ^. ^ ^'whereD is the d^aaeter 4astde bark {d«i*b*) 

^ ^ ^ use -this forsnola to estimate the number of board, feet in 16 tootT. ^ 
- logs %<hose d<i*b. are 10 inches^ 2p^lnches# and 40 inches* 

Solution: 



^ I 



Ti Coo^l^ter^e following portion of a timber sale contract; 

- • . : i' ' ' * " . 

Specie^' ^ Class Of On^lt Price - Ko . of Total 

Material ' - Unit Units \ 

Ponderosa PineX SawJLogs v « b* f t 350.41 . 

Spruce , SaWfogsJ " « bd ft. $125 108.40 ' 

Douglas Fir , . Peeler logs H^'bi ft' $138 185.00 \ 

Oak » Puelwood \ Cord $10 78.00 



Solutiqn t ^ 



Grand Total 



OZCXMfdS 

Solutions to- B probleias 



. JOREST PRODOCTS 



■ ^ 



"totals 



^ Pieces 


Size 


Board tt 


Ptice/TBF 


C6>t 


129 
256 

346* t> 
..87 
44 *. 


2 X 6 X 16 ' 
2 X 4 X 18 ft 
a )S 8.x 20 ft 
2 X 14 ft*, 
2 X 4 X 12 ft 


2,064 
3,072 
^,227 
1,218 
■.3S2 


$ 169.00 
170.00 
Z*'^ ' 185.50 
1'70.00 
170.00 ■ 


f'k 34a. 83 
522.24 
. 1,711;-61 
* J07»06. 
59.84 


862. 




15,933 


# 


$2,849.57* 



B.4' 



' 10 inch'd.i.b. 



board feet 



(16 ft) 



fM) (16 ft) •■ 

3^*.boar4 feet 
(^20^^(16 ft") 

?^ ,(16) (16 ft) - 
.^'^ 256 boaird feet 

%^ ■ , f ■ 

a' 



"20 inched. i.b. 



boax^ feet 



40 in d.i*b. 



> < 



board feet m 



(16 ft) 




^{^Ji) (I6;ft) 
1,296 board' feet 



4' 



\ 
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ORBGQU VO-TECK KATH PPOJSCT 
EVALDATlOH PACKAGE 
FHACTia**S . FOREST PSOOOCTS 



A. Problen with Solution 

1* Koainal 2" timber nov has an actual thickness of 1 5/8** It 
is being proposed that this be reduced to 1 1/2* thickness. 
What is the actual reduction in thickness which is being 
proposed? ^ ^ 

Elation: 

1 5/8" - i 1/2" = 1 5/8" - 1 4/8" » 1/8 in 



3, Prd>len with Separate Solution 

4 

2, h wood products conpamy is experinenting with reducing their 
8 ply laminated beans to 7 ply without changX^g the ov^all 
dic^nsions* This would asiount to. a^ significant reduction in , 
the anount of glue needed to produce the beam* State the 
thickness for each ply first in 8 pl> and then in 7 ply laninated 
beans whose overall thickness is to be: 

a) 14"^ ' b> 16" 

Solution: 



Pirobleias without Solutions , 

3* A Ho* 2 grade plank may have a split equal in length to 1 1/2 
times the width of the board* What length of a split is allowed 
for a 2 X 8 plank which is 12 feet long? 

4 

Definition: Ho. 2 grade — quality classification of lumber 

2x8 plank — a board 2 inches thick and 8 incHes wide 

*• 

Solution: 



/ 



07 V. 



FOREST PRODUCTS 



C. Probl^nts vithoot Solutioos (continued) 

4* The pii^ products industry usoally describes the thlctoess of 

board which is 1 inch in nmlnal thic>cness would be described 
as a four quarter board. Bow would the pise industry ^ftscribe 
' boards of the following nceiinal thic)cne5se*? 



a) 


3/4 in 


b) 


1/2 in 


. c) 


1 1/4 in 


d) 


3 in 


e) 


2 1/2 in 


Solution t 





Solution to B prcbleirv 
B.2 

a) For S ply 

14" , 

8 ply 

For 7 ply 
14- 



1 in per ply 



7 ply 



b) For 8 ply 



2 in per ply 



FFly - 2 in per ply 
For 7 ply 

» 2 2/7 in per ply 



7 ply 



9.^ 



OHEGOH V^-raCH KATH PROJECT t ; 

RATIO AltD PPOWRTICK* POReST PPDDfOCtS 

A. Proble&s with Solutions 

1. If 6 san can plants lO^OCK) fir se&dlings ixi S days vith a 
density ot 400 plants per acre^ hov laany acres can 24 sen plant 
in 3S days? 

* 

Solution; 

Nuaber of olants per day » 10 » OOP plants > 2^000 plants/day 

S days 

itober of plants per aan per day - 2,000 plants per day 

6 cien 

■ 333 plants per laan per day 

Hujaber of aci>es planted per iftan per day 

333 plants/raan per day ^ <333 pXatfts/iaan per day) (acres) 
400 plants/acre ' 400 plants 

= 0.833 acres per nan per day 

IJujaber of acres for 24 citen per day 

lJumber of acres planted by 24 men in 3S days 
(20 acres/^) (3S d^s) = 700 acr^s . 

2. A line was raeastired with a 100 ft chain and found to be 
813.67 ft long. Later the chain was found to be 99.91 ft long* 
What was the corrected length of the line? Round ypur answer 
to the neeirest O.OX ft^ 

I 

Solution; 

X = corrected length of the lipe 
813.67 H ^ X 



100 ^ 99.91 ft 
lOOx" = 81,294 ft 
X = 812.94 ft 

99 



?roi>lejiss with Separate Solutions 

* 

3, A nao uses the shadow netbod to estijsate the h eight of a tree* 
The nan is 6 feet tall and his shadow measures 7 1/2 teet wtjen 
the length of the shadow cast by the tree is 22? feet. Both 
shadows are on level ground. Detenaine the height of the tree* 

Solution: 



4. A strean has an average width of 3.4 m on an aerial photo with 
a scale of 1 to 12 , 000. How nany inches wide would the stream 
appear on a print which had a scale of 1 in « 300 ft. 
<1 inch « 25*4 m) 

Solution: 



C. Probl^as without Solutffens 

5* A forester decides to 10% cxuise an area in strips one cdiain 
wide. The total distance traveled during the san^^le is 230 
lineal thains. The volume (Stained by the sajq)le is 225 million 
board feet <M*B*F*)*. There are 10 square chains in one acre* 

Determine: 

a) the average timber volume per acre 

b) The total volume of the tract based on the cruise 

c) The total nuctber of acres ii* the tract 

Solution: 



4 00 
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RATIO AKO PRDPORTIOJJ . FOREST PfippOCTS 

« 

C. Proi)lcas without Solutions (continOed) 

# 

6* Aerial application of DDT nixed vith dxesel fuel has been tased 
^to control past infes^^tblg'crf the tubwcX u & th . Each gallon 
of the nixture contains 11/16 poundjii^f DOT and weighs 7 15/16 
pbunds. Determine the nuc±>er of pounds of DDT in a 20,000 pound 
plane load of the solution. 

t 

Solution: 



7. A spur road in a logging area is 500 ft lonj and leads to a 
landing which is circular in shape and 300 ft in dianeter* On 
an aerial photo with a scale of lr20/000 what would be the s±ze 
of. these inages? i.e., the 'length of the road* and the 
'diameter of the landing! 

* 

Solutions 



Solution to B problems 
B.3 ■ 

Man's height ^ Tree's height 
Kan's shadow Tree's shadow 

h is the height of the tree 

6 ft ^ h 
7.5 H ' ^27 ft - 

■ (7.5)h » 1,362 ft 

h » 181. 6. ft 



I 



KM 10 AND PMPOSnOW 

Solutions to B probl*&s (coatlauec) 

5.4 

Width of stre«i - a2.OO0)<3.4l) 

<25.4 «/ift)(X2 iiS/ft) 



4 



•X 



X 



_ 40,800 X ft 
304.8 

- 133.86 ft 



Width on print - £t 
300 ft/iB 



- 0.446 iB 
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■KBQLE KUHBERS * ' ' FOREST PFODOCTS '* 

Solutions to € pred>lea3 

C,7 

(6 es=plpy*,e5)i|8^S00/^>ieFyee) - $51,000 ^ 
(2*c:s)l^ec) (no,500/e=5ii(jyee) - $21,000 
(2 «sp>r^ees) ($U,000/enpIpy«e) - $22,000 

rermining ec^loyees > 15 es^loy^s e&^lo^ees * 2 ca^loyeea * 2 es^loyees 
(5 en^l^ees) ($9i300/ecp^j9yfee) ■ $49,000 

Total annual salar'ies ■ $51,000 + $21,000 + $22,^0(1 + $49,000 

- $143,000 

.Average Salaries - Total Salaries , 

IS ei:?>loyees" ^ 

_ $143,000 



15 enpJbyees 
. , ■■ ■ $9,S33,"'33 per ea^loyee 

C,8 

acres in sascple = U/5) (Total area) 
» (1/5) (40 acres) 
B 8 acres 



C.9 

Total Annual,, Business Cost 

$ 443 
706 
1,190 
300 
240 

, ■ ■ 500 
4,250 
100 

i';soo 

* '250 
$10,379 ' 



ERIC 



1:0.3 
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raOLE KUKBERS , ^ FOREST PEODDCTS 

^ ¥ 1 

Solutions to c pn^Xe39:s {coa t ipu ^ l 
C.9 (continued) 

Business CostV^cBo^s of operation j-^ 



^ V. XIO hrs/4*f) (120 d^r*) 

Cost 



1,200 hrs 

$10,379 
Xi200 hrs 

$8.65 per hour 



a) Average acres burned per fire = 14,641^ acres 

'1,057 fires 

^ -14 acres 'per fire 

b) Average per acre, cost » $674,000 

14,641 acres 

s $4.60 per acre 



Gross Scade * Deductions 
Total * 6,23a '980 





Net Scale 


1 


660 


2 


30 


3 


600 


4 


110 


5 


100 


6 


540 


'7 . 


■ 2,040 


' 8 


430 


9 - 


450 


10 


290 


Ttstal 


5,250 



cross-check of Net SceuLe ToteU. 
6,230 - 980 - 5,250 
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to C problens 



tSCBOLS 
Solations 
C.5 

croas-^ectloaalisarea, sq ft 



144 sq in/sq ft 



b " ?.2 sq* ft 

« 2*4 sq ft 
B « 2.6 sq ft 



Huberts Volune - (2.4 sq ft)<16 ft) « 38.4 cu ft 

Snalian's Voluae f*^^^ ^ ^*^)<16 ft) « 38*4* cu ft 

Newton's Voluaie » (2.6 sq ft + 4(2.4 sq ft) + 2.2 sq f tj (^^^^^j 



« 38.4 cu ft 



C.6 



10 inches 



20 Inches 



40 inches 



(0*8) (10 - D' - 10/2 « (O.S)(81) - 5 

" 64.8 - 5 ^ 

■ S9-8 board feet 

<0.8)<20 - if - 20/2 « <piff)<361) - 10 
■ 288.8 - 10 

■ 278.8 board feet 
<0.8)(40 - 1)* - 40/2 " <0. ^(1,521) r 20 

" 1,216.8 - 20 ■ 

" 1, 1.9.6 jj. board feet 



/ 



Ponderosa Pine 
Spruce ' 
Douglas ^Ir 
Oak 



Total 
$38,545.10 
13,550.00 
25, 530; 00 
780^00 
$78^405.10 



G^and Total 
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FRACTIOUS 
Solutions to C problems 
C.3 

split allowance « (1 1/2) (width) 
(1 1/2) (8**)^ 

= (3/2) (S**) 

^ 12^ ' 

a) 3/4 "= (3)(l/4)(= 3 quarters 

b) 1/2 = 2/4 = (2) (1/4) = 2 quarters 

c) 1 1/4 5/4 (5) (1/4) 5 quarters \ 

d) 3 = 12/4 = (12) (1/4) = 12 quarters 

e) 2 1/2 = 5/2 = 10/4 = (10) (1/4) = 10 qliarters 



C.4 



ERIC 



RATIO AND PRDPORTION 
Solutions to C problems 
C.5 



FOREST PRODUCTS 



— a) Number of acres cruised « C230 chMVisQ (1 cdydn) 

10 s^-^aiiis;^re 



« 23 acres 



Average timber volume per acre » vomne cruised 



acres cruised 

225 H,B,F> 
23 acres 

9*8 H*B.P* per acre ' 



h) Total volume of tract/» timber volume 



fraction of total area cruisecj 



s 225 a*B,F* t 
0.10 

» 2,250 H.-B.F. 



c) * Total acres in the tract « 



acres cruised 



fraction of total area cruised 
23 acres 

oao 

230 acres 



cr.6 



K ' lbs of DDT 
11/16 Va . ) X 



7 15/16 0*^ '20,000 lb 



x-B (20,000 lb) {11/161 
7 15/16' 

X ' 1,732.1b 



ERIC 
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RATIO AND PK3PORriON 
Solutions to.C probl^is 
C.7 

* a) length of road# ft , ^ 

, 500 ft 20^000 



FO?ZSr PRDDOCTS 



length of road 



500 ft ■ * 
. 20,000 * 



" 12/40 in 
0.3 In 



b) diameter of JJ^lding, ft 
— 300. 




20,000 

300 £t 
20,000 

(0.015 ^«)(12 in/pt) 
0.18 in ■ ■ 
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ORTOOK VO-TECa HATa PftOJECT 



EVALUATION PACKAGE 

HHOIZ KUHBERS MACHIKE TOOLS 

* « 

A. ?robleas with Solutions 
# 

1. The Hachine Shop ordered 25 bars of C.R.S. (cold rolled steell 
,#1020, 5/8*' in diarater; 18 bars 1" in diajaeter; 18 bars 1 1/4", 
in diaiaeter; 5 bars 2** in diameter; axid 1 bar 3* in diaiaeter* 
How nany bars did they order? 



Solution^ . ^ 



nusaber of bars ^ 25 bars + 18 bars + 18 bars + 5 bars + 1 bar 
^ « 67 bars 

2. For metal fitting (also known as otetal bench wc^) a boy is 
told to cut a piece of flat steel stock 1/8" x 2" into pieces 
17", 23", 9", 32" and 15**. ^ How long a piece of flat steel 
does he need? 



Solution: 



length of steel ba^: - 17" + 23" + 9* 

= 96 in » 8 ft" 



+ +^^" 



3. A machine shop buys 87$ lbs of 1/2" dianet)&r steel; 1567 lbs 
of 1" diazneter steel; 675 lbs of 3** diasveter steel; 5743 lbs 
of flat stock rectangular shape 1" x 2"; 250 lbs 1^8* x 2'; and 
365 lbs 1/2" square. How nany pounds were purchased? 

Solution: 

total weight - 876 lbs +- 1567 lbs + 675 lbs + 5743 lbs + " 
/ 

250 lbs + 365 lbs « 9476 lbs 

r 

B. Problems with Separate Solutions 

4. A group o£ castings are made from patterns for a lathe. The 
base weighs 432 IBs; the tail stock weigh^ 35 lbs; the head 
stock weighs 63 lbs; the face plate weigiis 3 lbs; the bed 
weighs 217 *lbs; and the pulley weighs 13 lbs. i^t is the 
total weight of the parts? 

Solution: 



WHOLE KUHBERS HftCHIKE TOOLS 

B. ProbXens with Separate Solutions {continued) 

5. d casting weighs 473 Ihs and 1X7 lbs are removed by a shaper 
during the finishing processes* How nucb does the casting 
weigh when finished? 

Solution: ^ . , 



6. In the pattern shop^ 67 screws 3/4 #X0 P.B.H. (Plat Sright- 
Headed) were used froo a box ccntainisig one gross (144). How 
Dany were left? 

Solution: 



C. Probl^its without Solutions 

7. A'machinist has a bar of steel 3" in diameter^ weighing 364 Ibt. 
If 176 lbs are used for making die stodcs^ how many pounds 
are left? 

Solution: 



/ 

e. A power hack saw operates at 126 strokes per minute. It works 
bontinuously for 420 Eubiites(7 hrs)* ^How many strokes does it 
Dak9 on the jpb? 

Solutions . /• 



1x6. 



KACHIKE TOOLS 



Problecs vithotit Soltitioxts (contixmed) 

9. In the N'orthwestem Machine Shop ther^ are: 16 Lathes each 

weighing 2145 lbs; four niilling nachines each weighing approxisately 
2460 U>s; two drill presses each weighing 450 lbs* What is tbe 
' -entire weight -of these ^chines on the £Ioor^ 

SolotionT 



10. Onedozen raetal drills 11/32" diaaeter costs $18.00. How 
nuch does one-half dozen cost? 

Solution: 



P 



Solutions to B problents t ^ ' 

4 

total weight = 432 li>s + 35 lbs + 63 lbs + 3 lbs + 217 lbs + 13 lbs 
t = 763 lbs r i 



e.5 



weight left = 473 lbs - 117 lbs - 356 lbs 



B.6 t 

number of screws left In box " 144 "screws - 67 screws 

= 77 screvs 



ERIC 
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KACHIKE TOOLS ' 



OREGON VD-TBCH KATH PROJECT 
t • 

2VALUATI0K PAOWJE 

DECIMAI*S 
A. Problens with Solutions 

1. In the following figure, find the following information: 

a) Find tcftal length of Y 

b) If E = .250% what is the diaMter of C 

c) If B ^" 2,0625" and C = ;3.625'', how much is taken off C on 
the lathe to aa)ce C B? 

d) If t^e "rough side" of C « 3,625", how nuch of a "finished 
cut** would have to be taken from C to make it 3 9/16"?. 

e) E * .250. If the difference between diajaeter 5.125 and B 
is 4 tines z, what is the yalue of B? 









rfr 
























1 


UL.L'. 


t — ^ 






■♦//♦■ 
»- 



Solution; 

a) Find suai of individual parts' > 

y Total Length » 2 15/16" + 4.8768" + 15/16" + .625" + 

.875" + 1 7/8" 

y - 2.9375" + 4.8768" + .9375" + .625" + .'875" + 1,875' 
y - 12.1268 in 

b) Heed sum of snaller diameter plus twice E 

C » 3.125" + 2(.250") - 3.125".+ .5" « 3.625 in 

c) Need to find difference between C and B 

C - B <• 3.625" - 2.0625" - 1.5625 In 



ERIC 
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DECIMALS — ^ • MACHIHH TOOLS 

A. Problems with Solutions (continued) 
1* Solution: (contino^) 

d) Find difference between rough cut and finish cut* Need to 
change 9/16 to*3 decimal places 

difference ^= 3.625" 3 9/16^ 

= 3.625" - 3,563" 

= ,062 in 

e) New difference between larger diaiaeter and 4 tiaes H ^ 

B = 3.125" - 4{.250") -= 3.125'* - 1" 

= 2.125 in 



2. If 17 holes are each 1.125** apart frcca center line to center line# 
what is the distance from the center of the first hole to the 
center of the last hole? 

Solution: ^ ^ 

There will be one less space between center, line 
^ than the number of holes. -We need the product of 
distance between center line and number of spaces. 

Total distance = (16^sp>^es> (1.125 in/sfj^e) 

= le in 



A broach has 40 teeth. Each tooth cuts .015". Bow much 
material does the entire broach remove? 

Solution £ 

find product of number of teeth and amount each 
tooth cuts 

Total ^ = (40 t9^th){.015 in/tojrth) 
* .6 in 
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DECIMALS . MACHIKE TOOLS 

6. Problems with Separate Solutions 

4^ A lamnated shim is sade up of 30 pieces of material. Each 

lamination is 0,002** thick. What is the thickness of the shita? 

Solution t 



S. A draftdnan is.t^ draw 11 national course screv threads per ' 
inch on a piece of materiftl 4" long* What is the distance 
be^een any. two threaHs^ 



Sol^ion: 



6. How many cul^s w^uld ±>e r\eeded to turn down 1.460*- stock to 1' 
on a lathe,, each cut being 0.023" deep? 



Solution: 



c. Problems without solutions 

7. h drill makes ^^80 rpm and drills a hole 2.li2S*' deep In 0.800 
minutes. What is the feed? 

(Feed is the distance the drill advances^with each revolution) 
Solution: 



in 



DBCIKALS 

C. Probl«as without Solutions (continued) 



KACHIKE rCOLS 



6. h sachine shop eiakes a drill press which requires a round 
leather belt 3/16" dianeter. The belting costs $0.08 per ft. 
Each drill press uses 36" of belt. If 76 drill presses are made 
what will be the belting cost? 

- Solution: 



9. The machine shop orders 18 second cut 10"* hand files* Each 
one costs $0.69. What is the total cost? 

Solution: 



10. The metal fitting shop uses 1 oz of parting coc^und per day 
per class, if* there are 9 ci'a^sses per day and 88 school days 
per term* how much will this cocipound cost at $0,0425. per lb? 
(16 oz = 1 lb> 



% 



t 



Solution: 



Solution to B problems 



B.4 



t^tal thickness ^ 



(30 siytms) (.002 in /sfy^m) 



.06 in 



/ 




OECXSALS - ^ KACHIHE TOOLS 

Solutions to B problems (continued) 

B.5 *^ - ■ 

11 thi;eads per inch laeans 1/11* between threads\ spread this 
:over 4 inches and there would be 4/11 inch between threads 

i.e. 4(1/11 in) = 4/11 in 



B.6 



find difference between stock and finished product, then 
divide by depth of each cut 



1.460" - 1.000" - 0.460 in 
0;460 in 0.460 in x cut 



0.023 in/cut 0.023 



20 cuts 
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OBEGCKJ VO-TECH HATH PROJECT 

. EVALUATION PACKAGE 

FRACTIOHS KACHtNE TOOLS 

'A« Probleias Kith Solutions 

If A isachlne shop has a job which* requires drilling 3 holes for 
a fixture* It Is 12 11/16" free the center line of the first 
hole to the center line of the second; 9 5/6" froa center 
line of the second hole to the center line of the t^rd; and 
. It Is 12 11/16" frOQ the center Une of the first and third 

\ hole to the ends of the fixture* What l^gth of stock does he 

need for the job? 

Solution r 

Heed sua of distances between -center lines and twice 
distance frets center line o£ first and third hole to edge 

Length of stock « 2(12 11/16") + 12 11/16" + 9 5/8" 

« ,24 22/16" + 12 11/16" + 9 10/16" 

» 45 43/16" - 47 11/16 in 

2. What Is the difference between the ends jof the Jcey? 




Solution ; \ ^ 

Meed to sul>tract the lav .end from the high end 

End difference » IT - = - -2." - ' ^ in 
; . 32 64 54 ' 64 64 



B* Problems with Separate Solutions 



3. '1ff'"lt takes 47 minutes to set up a job and cut the teeth on a 
'gear blanks how many hours will be required to con^lete a job ' 
1 of 29 different diameter g^ar blanks? <60 minutes equals one hour) 

Solution? 
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J<ACHIHB TOOLS 



Problems vith Separate Solutions (continued) 

4, In machine shop class of 36 boys, each oaJces a drill blank 
on the lathe. Each drill blank requires a piece of rough 
material 5 3/4** long. How laany feet are used by the class? 

Solution: 



Problems without Solutions 

5, In a metal bench work class of 42 boys^ each is allowed 7 1/2" 
of wire solder for his work* How many feet of wire solder does 
the class use? ^ 

Solution: 



6* A machinist is making a square detail for a jig* 'Fhe allowed 
over all distance on the jig is 9 5/8", If 8 teeth are to be 
cut^ how far apart are the teeth? ^ 

'^Solution: 
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FRACTIOHS HACHIHE TOOLS 

C Prcblesks without Solutions (continued) 

7, in ©eta 1 bench work a boy is to tap two boles 1 1/16'* apart in- 

a cast iron '*T" block. One hole is 3/8 x 16 H,C, and the other 

hole is' 1/2 X 13 N,C, The ''T" block is 2 5/8" long. How far 
froo the edge is the center line of each tapped hole? 

DefT ■ 3/8 X 16 N.C, laeans 

3/S-— .diameter of bolt'or thread 

16 " number of threads per inch 

H,C, — National Course 
Solution: 



Solutions to B problems 

(47 rain/bl^) (29 bl^s) = 1363 min » 22 43/60 hrs 



B.4 



Length of stock - <36 lyfs) (5 3/4 in-p^j^^) 

\t in/ft 

3 180 108/4 Arf X f t " 
12^ 

= 15 9/4 ft 

« 17 1/4 ft 



OREGON VO-TECH HATH PPOJECT 



EVALUATXOH PACKAGE 

MTIO AHD PROPORTIOH \ ' HACHIHE TOOLS 

A. Proble&s yith Solutions 

1. A lathe operator turns 9 brass bushings ifi 2 Ji?^ 15 At 
the sase rate^ how many can be finished ij^luTs hour da^^' 



Solution: 

X a number of bushings 

X ^ 8 hrs 
9 bushings 2.25 b« 

(2.25)3C > 72 bushings 

3c » 32 bushings 



Kotat Compare like guanitiesi and coo^are large to small in 

both fractions or compare small to large in. ^th'^^actions . 

Def: Ratio - comparison of two terms ; 
Prppoirtion - equality between two ratios 
Means - second and third terms <b and c) 
Extremes * first and fourth terms <a and d) 

'ex. Ai£ 
b d 

2. A piece of 1 3/4" round stock is required to mill a hexagonal 
bar 1 1/2^ across the flats. What size stock is needed for a 
bar 2 1/2" across the flats? (stock is available in 1/4" sices) 

Solution; 

X ' size of stock needed 



2 1/2 irt 



1 3/4 in 1 1/2 ^ 

» (2.5) (1.75 in) 
(1.5)x » 4.375..in 



X a 2.92 in therefore! 3 inch stock is needed 
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RWro AKD Pl«rEOfCnOH MfcCHTKE TOOLS 

B^^-Tr^l^M with Sipiriite -Solutions . ''^ v 



■ 3# A 9" pallgy on a drill prftss makes 1350 rpft* It is belted to 
\* , a S'^'ptiile? on a votor. Find the rpm of the notor* 



Solution; 



4* A vorknto desires to run a grinder at 1200 ^rpn* The stiaft is 
belted to a S" pulle? on a motor running at 1800 rpn. Hdv 
las^tt a pulley should be instedled on the grinder shaft? 



^ Solutiolit 



C. Problems without Solutions 

5* Khat is the xwst-of 6 reamers if 8 reai^rs cost $35.40? 
Solution; 
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Ct -ProbltM vlthoot Soi^ti'ons (continued) 



/ iOCHXKE: TOOLS 



6, A Mchinist Wffires Jto Increase the ffpS^^, sbitft B to 

1000 rpm by changing the 32*t^Qoth te^th moat 

the new gear havJs> ' . - ■ " , - * 



5 



2^ 



Solution: 



4- 



i 



I8t 



IE 



(£0 RPM 



er|c 
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EATIO AND PR0I>ORTIOJJ . HWITHIKE TOOLS 

C* l^roblem without Solutions - tcontinuedl 

4 

7. A nachinist wishes to replace gear D with a gear that vill 
aake 960 rpca. Bow many teeth nrtist the new gear h^Te? ^ 
<rpa of gear A is 320) 



Solution:- - 




Solutions to B problems 



9 . 1350 rpm 
9X = 6750 rpm 
X * 750 rpm 



X = rgm o£ motor 



B*4 



X 1200 rj^m 



5 in 1800 
ISOOx « 6000 in ■ 
X = 3.33 in 



X = size of pulley on grinder shaft 
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WHOLE !n3HESHS 
# 

Solutions to C problems - 
C.7 

weight left = 3M lbs - 176 lbs » 188 lbs 



HACaiKE TOOLS 



J 



C.8 



n\£Qber of strokes « (126 scrokes/ii^} (420 p£h) 
" 52^920 str^es 



C-9 



Lathes 

Hilling Eiachines 
Drill press 



(16 laapftib^) {2,145 Ibs/mapHine) - 34,320 lbs 

(4 machines Pt2, 460 Ibs/ma^i^ineJ = 9,840 lbs 

(2 oactrfhes)\450 Ibs/naqjsine) « 900 lbs 

total weight of tachines 45,O&0 lbs 



C.IO 



cost oer drill - ^^^'^^ » $3.00 per drill 

6 drills 
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OBCIKWUS KKCHIHE TOOLS ' 

Solution to C probleas 

C.7 

Nuaber of revolutions « (280 rev/igili) ( .800 tfib) * p 

= 224 rev 

Cut per revolution = 2*125 in ^ .0095 in(dis pex revolution 

224 rev 



C.8 



C.9 



Total length of belt (76 pr^s^es) (M in/p^*%s) 

= 2888 in » 240.76 ft' 
Total cost of belt = (240.67 ft) iiO.QB/^ 

= $19,25 



Total cost = (18 fires) (S0*69/fiJe) 
^ $12*42 



c.io 



Total cost <^/<aa?/clags)(9 c^ aa^es) (88 day5)\ ^50.0425) 

^ 16 / 

^2||A ($0.0425) = (49.5) (SO. 0425) - S2.10 
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FRftCTIOTS WVCHIME TOOLS 

Solutions to C probleas 

C.5 ' ■ ■ 



C.6 



C.7 



-nstal length of solder - (42 fag^s) (7 1/2 in pep^) 

z 12 in/ft 

^ 294 42/2 iff X ft 



12 >rt 
315 ft 



12 



= 26 1/4 ft 



Length between teeth - - " H" " ^ "''^ ^ 



Distance froo edge to center line > 2 5/8" - 1 1/16" 

2 

4 

. 2 10/16" - 1 a/16" 

2- 

. 1 9/16" 
2 



(l6A2) 32 



in 



RATIO *KD PEOPORnOH KRCHIKB 1COLS 



Solution* to C -problens 
C,5 



C,6 



C.7 



ERIC 



X " cost of 6 reapers 



6 regtf&rs , 



8 re^^ers $35.40 
ax « $212*40 
X « 526*55 

A " mrsber of teeth in nev gear 

120 igfa _ (24 teeth) (21 tegthXlS teetfaV 
1000 " (42 tc^) (45. t^Ah) (A) 

, 5ft* . (24) (21) (18 Jteeth) (1000) 
(42) (45) 

. 9,072,000 teeth 
(1890) (120) 

. _ 9,072,000 teeth 
226,800 

A > 40 teeth 



B ^ 64 te^th 
320';rpia 32 t^th 

32B « 20,480 rpnt 

960 ^yta ^ 48 teeth 
640 ^ ' D 

960D " 30,720 teeth 

D - 32 Ueth 
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OHEGOJ* VO-TSCH HATH PPOJSCT 
o 

EVALUATION PACKAGE 

WHOLE injMBEJ^s KABram^ 

A. Problens vitb Solu^ons 

1. A grocer buys a crate of stra^^rries (16 quarts) for $5.40. 
At vhat price per quart should he sell the berries so that his 
gross profit oa the entire lot will be $1.80? 

Solution t 

He bought the berries for $5.40 and wants to nake $1.80,* 
therefore he: nust take in $5,40 + $1.30 « $7.20. 

16 quarts ' ^^'^^ 

2. A merchant in one year had sales of $25,608. The inventory of 
the goods on hand at the beginnij^g of the year was $5^682; and^ 
at the end of the year was $3,169. He purchased iaerchandis<^ 
during the year at a cost of $12,468. If his selling expenses 
for the year were $6,829 and in addition he spent $1,026 for 
advertising, did he gain or lose and how nuch? 

Solution: 

His expenses during the year were : 

$5,682 - $3,168 » $ 2,513 

12,468 
6,829 
+ 1,026 



$22,836 



His sales were larger than his expenses, therefore, he h^ a 
a gain or gross profit. The difference between his sales 
and expenses tells us how otuch he gained. 

$25,608 - $22,836 - $2,772 
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WHOLE KOKBEHS 



A. Problftias with Solutions (oontlnued) 

3. Ad appliance laamifactarer sold 56#5S3 refrigerators during th« 
■first quarter of the year. Second quarter sales were 65,325, 
What were the average sales per'sonth for the first half of the 
year? 

Solution: 

two quarters ctake a half 

S6,S83 refrigerators 
-t^ 65f325 refrigerators 
121,903 refrigerators 

To find average we divide by the nunber of ccnths per half 
year 

121f908 refrigerators ^ , ^ 

^ tftc^nths ' 20,318 i^^f rigerators per amth 

B. ProblecLS with Separate Solutions 

4. ' A retail furniture dealer buys a stfudio couch for $125. At 

what price should he sell it if he desires a gross profit of $95? 

Solution I 



5. Irwin Millet is the owner of Miller's Paint Store. His inventory 
on October 1 showed a stock of ^laerchandise asountijig to $11,934. 
Bis purchases in October aioounted to $2,342; and his sales totaled 
$4,173. His inventory on October 31 was $12,189. 

a) Find the cost of *the goods sold during the month. 

b| Find the gross profit for the month. ^ 



Solution: 



* WHOLE IJUKHERS JiAHKeTIHG 

B. Problens with Separate Solutions (continued) 

6. The packi&g depau^tiaent of Ajax Industry is required to keep 
records of the sliipping weight, net veight and packiitg weight 
^ of all if gas shipped. Th% following fona cost be coz^leted and 
turned into th^^records department* 





Shipping Height 


Wet Keigbt 


Difference 


Item A 


If 500 lbs 


1,343 lbs 


1 


Iten B 


2,800 lbs 


2,551 lbs 




Iten C 


675 lbs 


619 lbs 




Total 




1 





o 



C. Probleas without Solutions 

Sales for the Rockwell Mft. Company amounted to $376,000 last 
ye2Lr* During the first 6 laonths of this ye^ the loonthly sales 
were $37,000;^ $15,000; $26,500; $37,500; $28,750 and $32,500; 
respectively* How much must the sales total for the remainder 
of the 'ye2Lr to equal last year*s figure? 

Solution: 



8. Evajis Coiapany ha(i 10',700 gear Darts in stock. During Jajiuiry 8,978' 
were sold. How many should be left in stock? 

Solution: ■ 



ERIC 



Coc^ute and check* 
Solution: 



7- 



C* Problems wit 



It Solutions (continued) 



9* Last year, ne sales of E* I* Hicks vere $31,482^ als inventory 
at the beginning -of the year vas $10^344. His purchases during 
the year accunted to $21,246. ^s inventory at the end of the 
year was $9^6681 

a) rind the cost q# the goods sold diiring the year^ 

b) rind the gross' prd^it for the year. 
Solution : 



10. Johnson Coc^any began the year with an inventory valued at $41^049* 
During the year they purchased additional goods for $356^285. At 
the end of the year the remaining inv^tory was worth $57^372. What 
the value of the goods which were sold? 

Solution : 



mc 



Solutions to B problems 
B.4 



Cost + Profit " Selling Price 
$125 .+ $95 " $220 .. 
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:*UKBERS ^ • HABKETItlG 

Solutions to S probleas (continued) 

# 

a) Inventory on October 1 + Purchases. Cost of Qoo6s Available 

$11,984 + S2,842 - S14,S^ . v 
Cost of Goods Available * Invenjtdry on October 31 « Cost of Goods Sold 
514,826 - $12,189 « $2, $'37 

b) Gross Profit » Sales - Cost of Goods Sold 
Gross Profit*- S4,173 - 52,637 

= SI, 536 



As a check the &ui& of the differences should equal the difference 
of the sums 

Item A 1,500 lbs - 1,343 lbs » 157 lbs 

Item B 2,800 lbs - 2,551 lbs «J249 lbs 

Item C 675 lbs - 619 lbs » kk lbs 

Shipping Weight ' Nf&t Weight Difference 

1,500 lbs • 1,343 ibs 3,5% lbs 

2,800 lbs ' J 2,551 lbs ' '"f^Vaz 

* 675 lbs / + 619 lbs. + 36 lbs 

Totals 4,975 lbs J' ' 4,513 lbs' 462 lbs , 

■ - 't 
Total Shipping Weight minus Total 'Het Weight should equal Total 

Difference inorder to make sure that the tojtals cross cheek. 

4,9>5 lbs - 4,513 lbs « 462 lbs which cross checks 
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i>R£XS01» VO-TECH HATH PPOJBCT 

EVALUATIOH PACKAGE^ 

DECIKAL5 KAHKETI19G 

A; Probleas with Solutions 

1* Chet's Chicken Inn sells chicken dinners at $1.95 per serving* 
If there is $421.20 in the register at the end of the day, how 
nany dinners were served that day? 

Solution; ^ 
■ • 

$421*20 /421*20 X dinner 



~ 216 dinners 



$1.95/dinner ^1-95 

2,. Cortt>ute the price of the following stocks: 

10 shares of Wolf Oil @ 16 3/8 

100 shares of 3rd Hat, Bank @ 52 3/8 

150 shares of United Auto @ 12 1/8 ' 

TOTAL 

Solution; 

Shares of stock are priced in dollars and eighths of 
doll^ss. For exasqDle: 12 1/4 means $12.25. 

(10 sh^es) ($16.375/sh;tte) = $163.75 

(100 sb^es) ($52.375/sh4reO = $5,237.50 

(150 sHartres) ($12:i25/sha±-e> = $1,818.75 

Total = $163.75 + $5,237.50 + $1,818.75 = $7,220.00 

3. Goods valued at $1,800, after being daxoaged by fire, were sold 
^at a reduction of 0.25. ■ For what were the goods ^sold? 



* Solotiorft 



■$l,8t)0 -(?1,800 X 0.25) = $1,800 - $450 

$1,350 
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DECIMALS ' HARKETIKG 

B. Problens with Separate Solutions 

# 

4. A grocery dealer bought potatoes at various ti me s during the 
. year as followst 3,5001 at $7.90 per 1001; 5,000# at $6.83 
per 100#; 2#500# at $6.15 per 1001; and 6#500# at $4.70 per 
lOOS. Find the average cost per lOOt for all the potatoes 
bought. 

Solution: 



5. Davis Company purchased 2^500 ft of wire at $0,1575 per ft and 
5000 bolts at SI. 625 per^lOOO units. Coii^^ute th^ cost of the 
purchase and round the final aipoun^ to the nearest cent. 

Solutioni 



6. Find the cost of sending the following shi]pment of. boxes by 
- freight when the rate between the two cities is 82.14^ per 
hundred-height. The boxes weigh as follows:^ 216 IbSi 429 Ibsi 176 l&Si 
and 314 lbs. 

h ■ 
Solution:^ 



4 

C. Problems without Solutions ' - 

7. An article sold for $37,50# yieldi?ig a profit of 0^25 .of the 
cost. What is the cost? 

. Solution: 
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DECIMALS KARKETIKG 

C. Problects without Solutions (contiAued) 

8. A serchaDt buys beans at $16 per hundred pounds and sells thea 
in 4-lb sacks at 95^ per sack. What is his gain per pound, 
per hundred pounds? 

Solution: 

IS 



9. A customer bought 2 '7/8 yds of ^atijfi priced at $2.75 per yard 
and S 1/4 yds of muslin at $1.80 per-^ard. What should the 
custocner b© charged? 

Solution: 



10. The Analy Market hats 3 catsh registers. Sales for each on a 

particular day^ during a typical hour were as follows: ^Register 

No. 1: $3.04, $0.79f $15.67, $32.50, $1.00, *$22.66, $19.65* 

$0.91, and $1011^1 Register Ko. 2i $37.89,- 511. 99, $6.60, $11.27* $41*20, 

$8.86> and $10.01; Register No. 3: $20.06, f52. 00, $17.89, 

$5.89, $6.03, $14.56, $27.16* and $30.09. Find the tot^r sales 

for each register and the total sales for all three registers. 

Solution: * ' 
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DECIMALS ' ;^ ' MARKETING * 

Solutions to B problems 

(35 hund^ lbs) (SP.90/hundp^ lbs) * $- 276.50 
(50 hun^rfed lbs) ($6.83/hun^?^ lbs) f $ 341.50 

(25 hun4jf6dUbs) ($6.15/huiiarfed IbsJ = $ 153.75 

' .. ^ 

(65 hundf^d lbs) ($4.70/hundr»d' lbs) » $ 305.50 

TOTiU- $1,077,251 

To find the average divide by the number of 100#. 

35 hundred lbs + 50 hundred lbs + 25 hundred lbs jr^ 65 hundred lbs 

175 hundred lbs 

^^^Q^^'^S . hundred lbs 

175 hundred lbs 



B*5 



B*6 



(2,500 K){$0.1575/JE<:) - $393.75 

(5 thousap^ bolts) {$l*625/thou5e^bolts) « $8*125* 
Cost " $393.75 + $a.l25 « $401,875 

To round off the answer the cost ts always rounded up, \ 
Cost --$401.38 

/ 

Total weight - 216 lbs' + 429 lbs + 176 lbs + 31+ lb§~^ 1,135 lbs 

Number of hundred lbs > ^f^^^ - 11.35 

100 

y • ■ ■ 

Cost * {$0.a214/hund7^d lbs) (11.35 hun^^ lbs) 
- $9.33 ' , 
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- OREGOiJ ^'O-TECH HATH PRDJiiCT 
EVAUJATIOIJ PAOCRGE 
FRACTIOWS . * ^ ^ JiARKETII*G 

Jk* Problens with Solutions 

1- Stock Gain and Loss 

Price^ Jan 31 Price^^^Feb 28 Changg 

United Electric 62 '5/8 68 3/4 ^ 

General Oil 22 20 3/8 _^ 

NET ^ 

C o Btp ute and check net change during mnth* 
*^ Solution* 

United Electric 68 3/4 - 62 5/8 « 6a ^/8 - 62 5/8 

= 6 1/8 ^ijdiange +6 1/8 

General Oil' 22 - 20 3/8 = 21 8/8 - 20 3/8 

' = 1 5/8 change -1 5/8 

JJet Price Jan 31 ^ 62 5/8 + 22 = 84 5/8 

.^et Price Feb 28 ^ 68 6/8 + 20 3/8 * 89 1/8 

Set Price Feb 2& - Net Price Jan 31 should equal change 
in United Electric + chance in General Oil 



89 1/8 - 84 5/8 » 6 1/8 + (-1 5/8) 
88 9/9 - 84 5/8 = 6 1/8 -'1 5/8 • 
4 4/8. « 4 4/8 
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FIlftCTIOHS 



A. ^rableas with Solutions (continued) 

c 

2. An inventory coftmt in the yardage departinent of a*retail store 
indicated that l^re were 6 rolls of #2l6 ginghan containing 
16 1/B, 21 4/8, 36 2/8, 45 3/8, 50 7/8 and 42 5/8 yards, 
respectively. At $1.76 a yard, vhat was this stock, wrth?^ 

Solution; 

16 1/8 yards"" 
27 4/8 yards 'm 
36 2/8 yards 
45 3/8 yards ^ 
,50 77/8 yards 
42 5/8 yardg 
(J 216 22/8 yards » 218 3/4 yards 

Worth ^ (218 3/4 yazTds )($1.76/y^) 

» (875/4 ya^^is)^$1.76/y^) 

» $385 ' * 

3. Mr. Bfbim^wned 3/7 of a store. He sold 1/t of his share 
for $13,000. At, the saxae rate, vha.^ was the value of the 
st^re? 

Solutiont^— y , 

lie sold 1/3 of 3/7 « (1/3) (3/7) « 1/7 

(l/7)x^i>-. $13,000 X « value of the store 

X « $91,000 

P'roblens with Separate Solutions , 

4. A co mp any packs its cat food in cans containing 13 1/2 oz of 
cat food. Each can weighs 1 3/4 oz. Two dozen cans are packed 
in a carton weighing 12 oz. What is the shipping weight of 
one carton? 

Solution: 
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ERACTIOSiS 



B; ProbleciS with Separate Solutions (continued) 

5. If a Derchant raises the price of goods 1/4 and thereby cuts 

his sales l/St does he naXe less 'or nore or the same prof it? 

Solution: 



A profit of $3fI60 is to be divided atnoung three es^loyees* 
Jackf John and Bill in the ratios of 1/2, l/3# and 1/6, 
respectively- How jcuch should each receive? 

Solution: 



Probleias without Solutions' 

7- A grocer bought 255 3/4 pounds o$ bacon which' he divided into 
1/2 pound packages* How laany packages did he have for sale? 

Solution; 



8* A carton of groceries ready for shipnient weighs 22 1/3 lbs* 

If the carton weighs 2 3/16 Ibsr what is the net weight of the 
contents? 

Solutions 
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FEACTIOKS 



C* Probless without Solutioxxs (contimied) 

9. A xaan vorked the., following nmi^er of bc^urs each day daring a 
S-day week: 6 1/2 hoars, 7 3/4 hours^ 8 1/2 bourse 8 boars 
and 7 2/3 hours # respectively. Hcv jaaiiy hours did he work 
and how cuc& did he earn if be was petid at the rate of $6*20 
an hour? ' ^ 

Solution; 



10. Hr. Bradshaw bought 200 used tires for $173 at an auction* He . 
■ sold 1/4 of thea for $60.00; 16 t^ires at $7.50 each; 51 ttres 
at $10.00 each and junked the resf. Bow oany tires did he 
throw av^y? What was his total profit if the cost of handling 
jjtljls transaction asiounted to $65.00? 

Solution; . . 



11* Three and five-eighths yards of ^,$3bric arje required to 

manufacture a certain type of "jteJcet* Bow "many jackets can 
be made froQ 5^000 yards of fabric? 

Solution: 



12. Ben's Burger Bar e^tpects to sell 400 hamburgers ove:: the weekend. 
If each hamburger requires 2/9 lbs of groundJ>eef ^ how much 
jneat should be ordered? tround to even potJras) 

Solution; ' 
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FRACnOJJS HftRJJEfTOG 

Solutions to B problems 

B.A ' , ' . 

Tt>tal weight of dat foo^ « (1> 1/2 oz/c^) (24^ c^«s) 

- 324 oz 

Total weight of cans « (1 3/4 o^gA) (24 cans) 

" 42 oz 

Total weight = 324 oz + 42 oz + 12 oz" « 378 oz 

# 

Shipping weight per carton = ^ « 23 lbs 10 oz 

16 pc/lb 



B*S 



8*6 



In the overall sittiatXoni he has increased his intake by 1/4 
while decreasing his intake by 1/S* ■ r 

So, it is laerely a coo5>arison between the two fractions 
1/4 .aodr^. 1/4 = 5/20, X/S « 4/20.- 

1/4 is larger so he is making laore profit. 



Jack ($3,160) (1/2)" = $1,580 . 
John (53,160) (1/3) = 51,053.33 
-Bill- (53,160) (1/6) = $526.67 
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OKEGOU TO-TSCa KATH PHOJSCT 

RATIO AMD PSOPOSnaN - KMtKETISG 

A. Probleso with Solutions 

1. Three parrners, Able, jBaker and Carter have shares in tite 
partnership of 1:2;^? respectively. If there is a profit of 
$43,120 and it is to be distributed in proportion to share in 
the partnership, how mnch would each partner receive? 

So^vtion 

Total shares » 10 x » share of profits 

1 ^ X 



Able -i 



^ BaXer 



Carter 



10 $43 f 120 
X » $4,312 

_2 ^ X 
10 $43,120 

X » $8,624 

_7 = X 
10 $43,120 

X = $30,184 



2. Brown invests $4,400 and Black $5,200 in a oartnership. If profits 
are to be shared in the ratio that each partner's investiaent 
bears to the total amount invested, what return should Black 
. receive if Brown's share of the profits is $900? 



Solution t 

, ^iOO X = Black's share cif the profits 

$5f200 X 

(4,400)x = $4,680,000 

^ x '^ $1,063.64 

3. Bruce and Sidney are partners. How much ,does each receive if a 
orofit of $13,000 is divided in a ratio of 7 to 3 in favor of 
* 3mo e? ' 

^ 

Splution: i 

• . .. Bruce (7/10) ^$13,000^ » $9,100 

Sidney (3/10M$13,O00) = $3,900 
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RATIO AyD pao?OEtri<KJ 



Problems with Separate Solutions 

• ■ * 

4. Current ratio i5 defineSltAS the ratio of a firm's current as*;ets* 

to current liabilities. Cdapote the current ratio for Kleq Corp. 

uhict) has. current assets of $126,000 and current Ixabi^lities of 

391,500. 

So3>utiofi: 



5. The ratio of net incoae to net worth (stoc):holder^'3 eouity) 

indicates the percent of return on iOTSSted capital. CoaDttte . 
the rate of return on. equity for a fim with $4,000 net incoae 
and 529,000 stockholder's equity. 

Solution : 



6. A gain of $32,550 is to be divided between the Cosipany President, 
vice President and coc^troller in the ratios of 3/3, 1/5 and 
17/40, respectively. How much should ea<^ receive? 

Solution: 



C. Problems without Solutions 

7. A salted-nut mixture is made up of 3 pounds of cashews to 5 pounds 
' ' of peanuts. How mamy pounds' of each are^ needed to make 40 pounds 
of the mixture? 

Solution t 



8. Two business partners divide their profits in a 1 to 4 ratio* 
Find each partner's share of a orofit ampunting to $8,400. 

Splution^. 



bATIO AMD PIK>t>OR?I0H 



C*, Pj:obl«&s without Solutions (cootinuftd) 

* 

9. A building usessed at $15,000 i« bill«d $475,50 tor property 

taxes. A similar building next door, assessed at $21|000| should- 

be billed hov such for taxes? ^ 
■* # 

Solution ; 



10. l^e ratio of a fim's net income to net sales gives a measure 

of the firn's percent of profit on sales* Cocpute the. ratio for 
a firs with net income of $4,000 and net sales of $90,000. 

Solution': 1^ 



Solutions to B problems 



B.4 



;?126,000 
/91,500 " ^'^^^ 



B.5 



..'4,000 

29,000 ".0*1379 



4 



13.79* 



Cos^any President 
vice-Pre sident 
Cos»troller 



(3/8) ($32,550) « $12,206.25 
(1/5) ($32,550) « $6,510.00 
(17/40) ($32,550) " 913,833.75 



ERJC 
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VHQLE HOKB£RS 
Solutico^ to C problems 
C.7 

$ 37,000 
15,000 
26,500 
37,500 
28,750 
+ 32,500 



$177,250 sales for first half of year 

$376,000 : 

• 177,250 



$198,750 Sales for last half of year 



C.8 



10,700 gear parts 
8,978 gear parts 
1,722- gear parts left in stock 



C.9 



C.IO 



a) Begirming Inventory + Purchases « Cost of Goods Availauble 
$10,344 + $21,246 » $31,590 
Cost of Qoods Available - Ending Inventory » Cost of Goods Sold 
$31,590 - $9,868 » $21>722 • ^ 
' b) . Sales - Cost of Goods Sold = Gross Profit 
$31,482 - $21,722 ^ $9,760 

Inventory at beginning of year + Purchases » Cost of Goods AvallaiSls. 

$4li049 + $356,285 = $397,334 
Cost of Goods Available - Inventory at end of year = Cost, of Goods Sold 

- - -S397rm-="?5r,:i72-^$3397952 ~~ 
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^lutions to C problems 

$37. SO = <1.25)x 
X = $30.00 



C.8 



X = cost per lbs 

100 lbs 
X = $0.16 per lb 



s ■ selling price per lb 



4 lb/sa(^ 



$0.9S/s^<ac X 8^ 



4 lbs 
s » $0.24 per lb 
Gain per lb « $0.24 - $0.i6 = $0.08 
Gain per 100 lbs « ($0. 24/i6) (lOO lbs) - $16 
» $24 - $16. 
» $8 * ■ 



C.9 



(2.875 y4ras)($2.75/y^d) - $7.91 
(5.25 y^Jfds) ($1.80/y;rfd) - $9.45 
TOTAL $17.36 



C.IO 



Register No. 1 

$ 3.04 
.79 
15.67 
32.50 

22766- 
19.65 
10.16' 
+ .91 



$106.38 



Register No. 1 

$ 37.89 

41.20 

ri.99 . 
- 5.60 

— , n . ?7 V 



8.86 
10.01 



$126.82 



ERIC 



Total sales » $106.38 + $126.82 + $173.69 
- 5406.88 
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Register No. 3 

$ 20.06 
52.00 
17.89 
5.89 

^ - — — ^v03"' ■ 

14.56 
27.16 
+ 30.09 



$173.69 



FKACTIOflS ^ HARKETIHG 

Soltttioas to C problerts 

c.7 ■ ' ' ' , . 

255 3/4 lbs ^ 1023/4 )iS^ x package _ /loa3 padcftgeA 
1/2 Ujs/package ° 1/2 1)^ .1 4 ' / 

1023 package 
2 

« Sll 1/2 package 
therefore Til half-pound packages can be sold 



C*8 



C.9 



C.IO 



22 1/3 lbs - 2 3/16 lbs - 22 16/48 lbs - 2 9/48 lbs 

^ 20 7/48 lbs 



6 1/2 hr + 7 3/4 hr + 8 1/2 hr 8 hr + 7 2/3 hr » 
6 6/12 hr + 7 9/l2 hr + 8 6/12 hr + 8 hr + 7 8/12 hr » 37 29/12 hr 

'39 5/12 hr 

Earnings = {39 5/12 >e )'(S6.20/hr) = (473/12 Jitr) (S6.20/Iif ) - 

» S244.39 



(1/4) (200 tires) ^ 50 tires 

50 tires + -16 tires + 5l tires « 117 tires sold 
200 tires - 117 tires » 83 t^ires thrown away 
'Sales = S60.00. + (16 tj^es) (S7/50/tjrfe) + (51 ti^s) (SlO.OO/tiflfe) 
» S60.00 + Si20.00 + $510.00 

*f ^^f9<yro<t" " 



tost = S175 + $65 = S240 

Gross Profit = S690.00 - $240.00 = S450*.00 



. -Solutions to C problcBS (contiRued) 

cai " - - 

5000 yajds ^ 5000 y»^ds a jacJcet _ SQgQ jacJcet 

^? 5/8 yar^is/jacJcet^ ^."3 5/8 y^ards 29/8 : 

/ , / - (5000 jafiket)/^") 

= 1,379 9/i9 jackets 
therefore 1,379 jackets can be made 

C.12 - . 

(400 haffib)^gers) (2/9 Ibs/hamljufger) 800/9 JJbs 

« 88.88 lbs 
therefore 89 lbs should be ordered 



lis 



RATIO MO PRDPOKTIOH JiARKETIHG 
Solutions to C problems 

, Total parts » 3 + 5 * 8 

» • 

{3/8 cashews) (40 lbs) » 15 lbs cashews 
(5/8 peanuts) (40 lbs) » 25 lbs peanuts 



C.8 



C.9 



V 



Total shares » 1 + 4 » 5 
(1/5) (S8.400) = SI. 680 
(4/5) {S8.400) » S6.720 

X * aioottnt of taxes. 

Mis.so ^ X 

/15.000 ' S21.000 
(15,000)x = 985. 500 ■ 
X » S665.70 



^4,000 
^907000 = ^'^"^^^ ' 4.44% 
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OREGON VCHTBCH KATH PROJBCT 



Evaluation Package 



WHOX^ KUHBERS 

A.* Prc3blei9S with Solutions 



HZLLWRIGHT 



1. In order to construct a certain pipe system, 5 elbows, 7 tees, 
and 2 cot^lii*gs are needed. Also needed are 12 pieces of pipe 
of lengths; 5", 7", 12", 13**, 2^, 17", Vj** , 3", 31", 42* and 
9*. Each elbow costs 27^, each tee cost^ 37^, eadi coupling costs 
17^, and the pipe costs 12^ per lineal foot. How much will the 
material for the system cost? 

Solution'; 

cost of elbows » (5 elijfSws) ($0.27/eXbj*Ws) » $1.35 

cbst of tees = {7 t^s) ($0.3^t^) ^ $2.59 

cost of couplings « i2 coup^ngs) $0.17^^^oi92fing) « $0.34 

let^th of pipe « 5" + 7"'+ 12* + 13* 2* + 17* + 27* 
+ 3* + 01* + 42" + 9" = 168 in 

168 I LJ^ = 14 ft 

. cost of pipe = (14 pt)l$0*lyit) = $1.68 . 

Total cost - $1.35 + $2-59 + ?0.34 + $1.68 <= $5.96 



2. A piece of snetal is to be cut according to the diagr^. VQiat is 
the overall length and width of the piece? 



+ 



solution: 



3' 



. -4 



T 

S' 

1 



2- 



length - 4" + 4" + 3" = 11 in 
width « 3" + 4" = 2" + 5" « 7 in 
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VaOl£ HOKBERS ■ - \ MTT.TAfRIGHT 

A. Problflos vith Solutioits (continued) 

3. A tftnlc'of oil contaltts 450 gallons. 90 gallons ar« us^d emcb 

day. How Batny days will It taJce to use up the oil? 

Solution ; 

J 

tiM to use up oil" - ^50 gals . 450 x day . 5 aays 

^ 90 gals/day 90 g^ 



B. Problems with Separate Solutions ^ 

4. A sprocket and chain a&senbly is enclosed in a circulau: oil bath 

as shown in the diagras. The sprocket has a diaaeter of 8" and 

the oil bath has a diameter of 14*. What smst the depth of oiJ 
in the bath be to achieve lubrication? 

Solution: 




5. What length of pipe would be needed to form a bend like the one 
in the drawing? An extra inch of pipe in needed in order to fona 
the bend. * - . j 

Solution: QECT^^^ 

■ ■ ■ ' ■ ■ \V 



6. A piece of pipe 72** long is to be bent in a 90** arc with a 
straight portion 3** on each end. How long is the arc? 

Solution; 



C4 Prcble&s vitbcmt Solutions 



?« A 5t««^ rod is cut and welded tiiatch the drsviag* A^proxlz&&tel7 
how aany lineal feet of rod would be needed to &aXe the finished 
product? 



Solutioji£ 





8. A pipe fitter is going to place a wrinXle bend In 3 piece of pipe 
2* long. He wants a 45^ bend and he wishes to accccplish ^e 
bend with 9 wrinkles 4 Hov sany degrees are there in each wrinkle? 

Solution: ^ 



9. A circular tahk has a volume of 1035 cubic feet* 1^ 1 gallon of 
liquid occupies approximately 7 cubic feet of space^ how many^ 
gallons of liquid will the tank hold? 



Solution: 



IO4 « A gallon of oil has a volume of 231 cub4c inches* Xf a tank held 
420 gallons of oil^ what is the volume of the tank In cubic inches? 



Solution: 
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\ 

HSOLE KUKBERS KZLLKRIGBT 

C. Probletts without Solutions (continued) 

11. A spherical teok has a surface area of 351 sq ft. If 1 gallon 
of a rurt-pteventative paint will cover 13 sq ft, how tiany 
gallons of the paint will be needed to cover the tank? 

Solution: 



12. Froo a piece of hexagon stocki 5 pieces are to be cut off. If 

the pieces are 11*# 9*# 13"* 23" and 15*J what is the total length 
of rod required. Include 1* for rod wasted in laakiog the cuts. 

f 

Solution: - ' 



13. It is desired *to lay out a group of inachines in a straight line. 
' If 2' are required between i&achines and there are 5 machines' of 
12, 7, 8, 13 and 15 feet lengthsi what is the total length of the 
line? 

Solution; 
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VraOlZ KUKBERS 

C. ' Froblerts vithoot Solutions (cantixmed) 

# # — 

14« Tij^ A ana the depth of the dovetail* 



TT* ^ J 










-^Z"-*^ — A 






1 . 


\ 


t 

5" 




1 



Solution: 



15* Find K and q* 

tall dioensions are in inches) 



'Solution: 



Cf Probl«ss without' Solutions (contipupd)- 



16, A fownan was given $2,375*00 to bay tools* Each tool costs; ^ 

$16*00. Bow &any tools did he boy? Bow each aoney was left over? 

Solution: 



17. A bearing of a test 

were coe:^leted. If the 
per ninute/ after how 

Solution; 




failed after 467, 245,-800 cycles 
chine was operating at 4,200 cycles 
y minutes did the failure occur?- 



Solution to B probleoe 
B,4 

depth must be at least ^" = 3 in 

B.5 

length « 7" + 31^ + 8" + 1* tx 47" 
47 i^/JiJtV ^ ft 11 in 



B.6 

* 

arc length = 72" - 2(3") - 66" 

&& ihf 5 ft 6 In 



ProbleJEs with Solutions.- " * 



WtEGCfi VO-TECB KMH PROJECT 
-feVALOAnON PACKAGE 



huxkrigbt 



'1. A pi«ce of pipe 3.4' lon^ Is shortened by .7'. Bow long are the 
two remaining pieces if the width of the sav cut is .125"? 



SoltttioQ : 



3.4' » 40.8* .7' » 8.4*' 

40.8" - 8.4" - .125" » 32.275" 

The two pieces are .7 ft and 32.275 In 



2.' A 5/16" bolt weighs .43 lbs. How nany bolts tire there in a 
125 lb )teg7 ■ ■ 



Solution ; 



12i lbs 



125 3^58 x bj ut _ 291 bolts 
.43 lbs/ bolt .43 )>ik~ 

s " ' ■ 

3 . What would be the comer oeastirenent for 1 ving out an octagonal 
end oft a square bar as shown in the diagx^a below. v 

Solution: i MtAStuttMeur 

1 5/16" - .521" . 1.3125" - .521" \^ \ — t 

2 2 ■/^^ ssr 



.*7915* 



.396 In - I N /I T 



B. Problsss ^ith Separate Solutions 

4. A plec& of steel weighs 162.3 lbs. A piece of aluminum weighs 
.51 as much as the £*teel. .How imich does the aluminum weigh? 

Solution! 



156 



C. Problens without Solutions (contixmed) 

f 

8. A shaft should be 1,317- in dianeter. However* it is 1 3/16* 
in diameter* Bow nuch has it been worn? 

Solution; 



9* Fifteen equally spaced holes are to be drilled in a r-iec^ of 
metal 27 1/8* lone. Allowing 1" on each end* how far will it 
be* to the nearest thousandth of an inchi froia center to center 
of two consecutive holes? ^ 

Splution? 



10. Rule of Thumb: 
« 

The rim or cutting speed of a cylindrical rod is found by 
multiplying the circumference by the devolutions per minute. 
Find the- cutting speed of a rod whose circumference is 2*42*' 
turiiing at 120 rpms. 

Solution: 



15/ 



# 

B. Probl«as with Separate Solutions (continued) 



KILLVRIGHT 



5* If a millwright earns $5.73 an hour and tine and a hal5 for 
overtir^ based on a 40 hour week/ hcM nmdh will he make in a 
55 hour week? 

Solution: 



6. A bolt is ctade froa a piece of 3/4*" stock. The th^M depth is 
.041". l^at is the root disjoeter of the bolt? See the drawi^Q. 



Solution: 




C. Problems without Solutions ;v - ^ 

7. The actual inside diameter of a pipe is 1.12". The actual butsidfi 
diameter is 1.316". Kind the thickness of the pipe. - ' 

Solution: y " ^ 



DDCIHALS 

C. ProbJLens without Solutions icontinued)^ 

11. Rule of Thmob; 

Ke can find the length of pipe needed to coc^lete a bend by 
nniltlplying three nmnbers together^ the radius of the bend^ 
^the degrees in the bend, and the constant .01745. To the 
nearest thousandthi find the length of pipe needed to co3ia>lete 
a 22 1/2^ bend with a radius of 13". 

Solution: 



Solutions to B problems 

-,51^162.3 lbs) = about 82.77 lbs ■ 

B.5 

40(S5.73) + 15(1.5) ($5.73) = S229.20 + 5158.93 

= S358.13 

B.6 . 

d * 3/4" - 2(0.041") 
= 0.750" - 0.082" 
= 0.668 in 
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OREGON VO-TECR KATH PPOJECT 



EVALOATICaJ PACKAGE 



FRACTIOltS ^ HXIiLWRIGHr 

A. Ptoblens with Solutions 

1. A 12" piece of shafting 1 5/8" in diaioeter is placed in a lathe 
and one end is turned down to a diaioeter of 1 1/32". The 
diajaeter of the siaall end is how nuch smaller than the diameter 
of the large end? 

Solution; 

1 5/8" 1 1/32- = 1 20/32" - 1 1/32" « 19/32 in 



2* A piece of shafting 11 5/32" long is cut firai a piece 37 1/2" 
Iong« Will there be enough of the original piece left to make 
another piece 26 1/4" long if 1/16" of shafting was wasted in 
making the cut? ' . - 

Solution: V ' 

length left - 3-7 1/2" - 11 5/32" - 1/16" 

- 37 16/32" - 11 S/32" - 2/32" 

» 26 9/3'2 in 

t 

YeSf since* 26 9/3^ in. is greater than 26 1/4 in 

3. Prom a bar of brass 16 1/2" long the following three pieces 

are cut: 1 1/8", 3 1/2", and 3 S/32". Whatsis the final length 
of the- bar allowing 3/32** for each cut? 

Solutions \ 

16 1/2" -.'1 1/8"- - 3 1/2".- 3 S/32" - 3(3/32-) 

- 16 16/32-^ - 1 4/32" - 3 16/32" - 3 S/32" - 9/32" 

- 16 16/32" - 7/34/32" 
= 16 16/32? - 8 2/32" 
= 8 14/32" \ 

- 8 7/16 in ' 



FRACTIONS ' ' MILi^SfRIGHT 

B. Probleas with Separate Solutions 

4. The volustt of a rectangular box Is found by Bultlplying the 

length tiros the width tij!ies the height. What id the voltaae of 
a rectangular box if its dinensions.are 15 1/4", 12 1/2" and 
7 5/32"? w 

Solution: ' 



5* To find the approximate circumference of a circle we multiply 
3 1/7 by the diameter. What Is the approScimate circumference 
of a circle whose diameter is 49 1/2**? 

Solution: 



6* ~A cubic foot contains approximately 7 1/2 gallons* How mamy 
cubic feet are there in a tank which contains 72 1/4 .gallons? 

Solution: 



C* Problems without Solutions 

7. How. many holes spaced 1 7/16" center to center can be drilled 
/IJ' 'in:a piece Of angle Iron 22 5/8'* long, allowing 1 1/4" on each 
end?" 

Solution^ 



101 



FRICTIONS HUXWIUE^^ 

if , 

C* Pr^lems without Solutions {continued) 

8. Find the distaiv^ between the end holes In the plate pictured* 




Solution: 



9. How long will it take to machine 25 pins if each pin takes 

10 1/2 minutes? Allow 1 4/2 minutes per pin for placing stock 
in the lat>ie and putting away the finished pin* 

o 

Solutions . 



10. A series o£ lii>Ks are to be made like the one illustrated with 
all measurements the same except for the center to center . 
distahce between the holes. Find^'the length of stock used for 
each link if 3/16" is allowed for was saw and finishing the ends- 
The center to center distances are as follows; a) 1 53/64*"^ 
b) 1 7/16" and c) 1 13/64". ' /5- 

Solutidn; . ► ^ 
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FBftCTIOHS MILLWRIGHT 

C* . Problems without Solutions 

II4 An order of 31 bars pf steel were delivered to a oachlne shop4 
Each bar was 19' 7 4/32* long* Find the total linear feet in 
the order 4 

Solution: 



Solutions to B problems 
8.4 

* volume « 



= 349>225 
256 

a 1364 cu in 



B.5 



' circi&nference =^3 i^^49 1"^ = ^22j^9|"j 2178" ^ gj^out 156 in 



B.6 



72 i gals ^ X cu ft 



7 i gals/cu ft i| V ^ 



cu ft 



)(tI) 



12£ cu ft or about 9 i cu f t 
60 : 2 ' 
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OREGON VO-TECH HATH PROJECT 

EVAI,UATION PROJECT 

RATIO AND PROPORTION ^ . MILUmiCHT 

A. Probleins with Solutions 

1. If 3/8" wire will support a lead of 2^000 Ibs^ how much 
would a 9/16" wire support? 

Solution; 

w « weight supported by 9/16" wire ' 



9 

w _ 16^ 3 9 / ■ i 

2.000 lbs " 1~~r 8 ^ = 16 {^'^^^ 



18,000 
16 - 



w ,« ^18^000 :ibs^j^i J 



w = .3,000 lbs 



A ge^r.wi^th 72 teeth roeshes with a gearr,with 24 teeth. The > 
larger gear-hfe a spe^d'^f, iffO rpms. What is the rpms of the 
smaller gear? - 

Solution: X" ^ r]OTS of smaJ^ler gear 

' ' , . 

- ^ X , 72 te^ffch 

180 rpms"; \ 24 t^th ' ^ 

T -':i4x ^ (180 rpms)(72)'\ * : . 

24x ^ « 12,960 rpms ^ , 

X = 12,^0 rptns " "i. 

' . * " 24 - ■ ^ 

. X » 540 rpms . ' : • 
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RATIO AKD PI?&POKriQ!J 

a! Problems with Splutions ^tcontiimed) 



3. If SO gallons of oil flowed through a feeder pipe in 20' tlinut^s 
ha^ long will it taXe to fill a tank of 1^2S0 gallon capacity? 

Solution: t tirae to fill tank 

• t ^ 1,250 gal ^ . ' 

20 niin 50 ^arl 

50t = (20 tain) (1*250) ' 

5at = 25*000 nin _ ^ 

^ „ 25*000 Clin 

50 . T ' . 

t = 500 oin * or ,8 hrs 20 min 

* ■ • 

B. Problems t^ith Separate Solutions 

4. A 15,3" shaft has a taper of 0.065", what is *lhe taper in 4"? 
Solution: 



5- The pressure of water incifeases with the depth/ lf,th^ 
is 6,72 lbs per square inch at a depth of 15', what^is the 
pressure at a depth of 25' 8"? 




Solution: 



1^ 
0 0 



RATIO AKD PROPORTION KILLAfRIGHIl, 
Problens with Separate Solutions (co'ntinu^) 
6. Seventeen taps cost $10.50, what would 7 taps cost? 
Solution £ *' 



Problects without Solutions 



7. For each 2.5^C increase in water tec?>ererture above^20.o''c, 



a certain thennostaticaXly controlled valve opens O.OSS*"* 
Find the valve opening at 

(a) 62^C 
\ (b) ^B^C - 

(c) What is the water tesi^rature when the valve openinc^ is 0*64**? 

Solution: 



6. Of two gears in meshi one turns at a rate of 7S rpmsi and the 
other turns at 50 rpias. What is their- gear ratiiD? 

Solution; . ' 



Ho 



StATIO AKD P^aOPOKTION HUXWISGHT- 

C. Probleas vithout Solutions (continued) W 

9. A step pulley has steps of 3", 3 1/2* and 4" in diaaeter, and 
running at 3400 rpsis .drives another step pulley with steps, of 
3", 3 1/2" and 4". What speeds can be obtained? 

Solution: 



10> Gear £ in the figure is required to make lOC^rpms while A / 
ift^es 75 rpms. How aany teeth must have if A has -24; B has 
64: C has 3Z: and D has 40 teeth? (Gears C and B are on the 
sasie shaft) , - . r ^ ' \ 




Solution! 



i 

C. Problberss without Solutions <coDtimied) 



KXLDtfRIGHT 



11. lo tbe figure hoif oany teeth ,inust F have if it ie^ required \ 
to aake 320 rpcas while A &a)ces 120 rpms a^'has 7^ teeth; B 
has 24, teeth; c has 40 teeth; p has 36 teeth; and E has'^32 teeth? 
tGears B and c are on the same shaft. Gear D and E are-on-the^ — 
saine shaft.) ^ 




Solution : 



Solutions to B probleas- 

■' ■ « ' - ' 

' \^!i: *> -taper in 4" 



ERIC 



o:06S 



-r 



^-IS.Jt o 4X0.065'*) 

is.at's'.as" ' 
t ^- — 

/ IS. 3 

0.017 In 



168 



RATIO AKD PESOPORTIOK HlUMtaGHT 

Solutions- to- £ prpbless tcontinuedl 

B.S 

p = pressure at 25' S" ^or 25.67' 

P . 2S.&7 -ff 

6.72 Ifas/sq in IS 

*lSp =(6.72 Ibs/sq in) (2S.67) 

ISp = 172. S Ibs/sq In 

, 172. S Ibs/sq in 
IS 

p = 11. S Ibs/sq in • 



B.6 



c = cost of 7, taps 

c ^ 7 tjttfs 
$10.50 17 

17c = 7(S10.S0> 

17c = S73.SO 

C . $73. SO 
17 

c = S4.32 



VaOLS HUMBSRS- 
Soiutio&s to c ;probleiE& 
C.7 . 

length - 2' + 1* + 1' + 1* + 2' - 7 ft 



KXLLHHIGBT 



C.8. 



degrees in each wrinkly « 



.45 



■9 wrinkles 



« 5 per wriaJtle 



Cy9 



gallons - 1085 cu ft 



7 cu ft/ gal 



1065- X gal 

7 gj.^ 



- 155 gals 



C.IO 



voluae = 



(420 ^1)^^31 ^cu^nj„ 97,020 cu in 



C.ll 



gallons of paint » 351 sq ft 

\ 13 sq ft/gal 



351 X gal . 

13 |g--fir , ^ 



C.12 



length - 11" + 9" + 13" + 23" + 15". + 1" - 72* 



72 UC 



(12%) 



6 ft 



C. 13 



Length of line *,12' 


+ 7 


♦ + 8' -t 


■ 13* 


+ 15* + 4(2')- 63* 


■ /-?' 




7' 




8' 












2' 








2' 




2' 





2' 



erJc 
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KHOLE ISDKBZRS . HIUMBIGm 

Solutions to C problems (continued) 

C.14 '7 

i 

A- « 7- - 2" - 2" « 3 in 

depth of <3ovetail - 3" - 1" « 2" 

CIS . / 

A « 6" - 3- « 3 in 
C « 9" - 7" « 2 in 
D « 10" - 1" - 1" - 2" « 6 in 
B « D - 2** « 6" - 2" « 4 in ' 



C.16 



nuaber of tools « 148 $2,375*00 _ ^ $7.00 

$16.00 

aoney Jeft « $7,00 



C.17 



aiinutes of operation « 467;245,800 cycles ^ 467,245.800 cyjgfes X min 

4*200 cycles/ndn 4,200 cycles 

111.249 min 



171 



DECIMALS KZLLWRIGHT 
Solutions to C problcos 
C.7 

thickness - 1.316* - 1.12" , Q^g ^ 
2 

C.8 

aaount worn - 1.317* - 1 3/16" - U17" - 1.1875" 

- 0.1295" or *bout 0.130 in 
r 

27 1/8" - 2(1") , 25 1/8" . 25.125* . , ^gc . *N 
14 ^4 1-755 in 

C.IO 

cutting spead « (2.42 in) (120. rpnts) « 290.4 in/Wjt 



C.ll 



length of pipe needed - (13") (22 1/2* ) (.01745) 

- (13") (22.5*) (.01745) 

- 5.104 in 



# 

SolutiooM to C probli 



C.7 22 5- . l-\ 22 r - 2 i" 
BtMbftT Of bOlM - § ^ y * ' - 5 — 

^16 - 16 

20 i" iii >ir 



C.8 



i6l\/l6\ 2576 
14 



distance « 3 i_" + 3-2_* + 4 3 + 3 ^* 

64 32 32 32 64 

• - 3 i." ^' 3 M." + 4 22"^+ 3 ii" + 3 1." 
64 64 64 . 64 64 

• - 16 i£" 

64 ■ 

- 16 ii in 

* X6 



C.9 



(25 p^) ^10 i ^ j + (25 p>fi,) ( l I - . 250' ^ ndn * 25. |5 



275 |£ Biin - 300 otln 



ERIC 
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PEACTIOHS KILLMRIGHT 

Solutioits to C probless (continoed) 

C.IO 

») 1 53- + a/li") + 1_" - 1 53- + 52- + 12- . 1 U7- 
&4 i^32 / 16 ' 64 64 64 &I 

-'2 53i^ 
64 



b) 1 1_" + 2/li") + 1." - 1 il" + 26- + 6_- 1.46- 

16 \^2/ If 32 . 32 32 32 



2 l_ in 
16 



c) 1 i3" + 2/11- +1." - 1 i3" + 52- ^ 12- . ,77 



+ +±±.-1^ 

64 \^32 / 16 .64 64 64 64 

2 U in 
64 



C.ll 

. length -(31)^19* 7 ±jj» 589 * 217 i|i 



32 



» 589' 220 28- 
32 



- 607* 4 28" 
32 



607 ft 4 I- in" 
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RATIO AND PROPORTION - 
Solutions to C probl^3S 
C.7 

X = valve opening 

a) at 62'C valve is affected by 62*C - 20. CC ■ 42*C 

X 42'jer 2.5x = 42{.035") 

.035" 2.5'r 

2.5x = rr47" 
X = 0.588 in 

b) at 98'C valve is affected by gS'C - 20. CC » 78°C 

_ X . 78'£r 2.5x =• 78(.035") 

.035" 2.5'C 

2.5x = 2.730" 
X = 1.092 in 
c> t = temperature producing opening of 0.84"' 
t' _ 0.84 irf 0.035t " (0.84) (2. 5°C) 

0.035t ' 2.i'c 
t = 60*"C 



«ILI^»RIGttT 



2.5"C ' 0.035>n' 



True teraperatijxe is t + 20*C = 80*^C 



C.8 



C.9 



either 75:50 = 3:2 
or 50; 75 = 2:3 



Possible combinations are 
, r = rpms of driven pulle 
3:3 ' r = 3 iit 




3400 rpms 3 



= 1 



3400 rpms 
r ■ 3400 rpms 



3; 3 1/2 



3 iff 



3400 rpma 3 1/2 iiT 
4r ■ 10,200 rpnt* 
r ■ 2#914 xpos 
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RATIO AKfi PROPGRTIOK 

Solutions to^C problems (continued) 

C.9 (continued) 

3;4 r „ 3 ^ 

3400 rpas , 4 J^, 

4r « 10i20d rpcBs 

r ■ 2550 rpias 



3 l/2t3 



3 1/2; 3 1/2 



r ^ 3 1/2^ 
34D0 rpas 3 1/2 >rt 

r = 3400 rpcas 



4 : 3 r J 4 jLff 

3400 rpms " 3 >rr 

3r = 13^600 rpms 

r " 4533 rpms 



3 1/2:4 



4:3 1/2 



3 1/2 iif 

3400 rpos " 3 Jjr'' . 

3r * 11 #900 rpms 

r ■ 3967 rpms 

x: * 3 1/2 



3400 rpms - 4 >ir 
4r ■ 11,900 rpms 
r ■ 2975 rpms 

r 4\iir 
3400 rpos 3 1/2 Atr 

(3 1/2) r * 13,600 rpos 

r « 3686 rpos 



4*4 r . 4 Atf 

3400 rpos 4 ^ 

r "» 3400 rpms 



C.IO 



compute the rpms of each gear in succession 

32C - IBOO rpi5 

C ■ 56,25 rpo 



rpm of C : 24__t&$h ^ C_ 

32 t^h 75 rpm 



rpo of B « rpm of C since they are on the same shaft 

, B' s 56^25 rpm 



rpm of D t ' 6^ ^ 



40 t^th 56.25 rpm 



40D = 3600 rpm 
b « 90 rpn^.^ - 



rpm of E 100 rpm 
90 yyfa 



40 teeth 100 



t - teeth in Z 

loo t ^ 3000 teeth — 

t ^ 36 teeth 



ERIC 
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RATIO Al® PHOT><1OTI0HS HILLWRIGOT 
Solutions to C problems (continued) - ' 
C4II 

cocapute the rpm of eacK gear in succession > 

rpen of B ; B 3 72_ .t»^^ 24B « 8640 rptt & ■ 360 rpm 
120 rpa 24 t^tJi ^ 

rpa of C » jpd of B since they are on the sane shaft 
rpa of C = 360 rpm 

rpm of D ; D a 40 t^rth 3&D » 14400 rpca D ■ 400 rpm 
^ ■ 360 rpia 36 ytdth 

ifpjn of E = rpm of 0 since they are on the sSo^ shaft '* 

rpm of E ■ 400 rx>in - . ' 

■ • 

t * teeth in F 

t _ _ 400 ^ 320t ■ 12800 teeth t - 40 teeth " 

32 tdeth ' 320 jptn 
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OREGOK VOmrH MATH PROJECT 

EVALOATIQN PACKAGE 

VECU^iALS , WEirJIKG 

A. Problems with Solutions ^ 

1. A 1" X 1" X 1/8- steel bar will weigh 0.38 pounds per foot. 
What is' the weight of a 20* bar? 

Solution; 



{0.33 Ibs/ftr) {20 p€) = 7.6 lbs 



2. A stock 20' bar of 7 inch I-beant Ai/eighs 306 pounds* What is 

the*ifeight of a 16' bar? 

/ 

Solution; " . ^ 



15.3 lbs/ft 

20 ft. 



(15.3 lbs/ft) (16 ft) = 244.3 lbs 



3. A stock 8" X 8" H-beam weighs 32.6 lbs per foot. Find the 
weight of a beam 87 1/4 inches in length. 

Solution^ , L- 

87 1/4 in *_ 349/4 irt x ft _ 349 ft , 7 ,7 ft 7 
1*2 in/ft " 12 iff " 48 < ' ' / 

(7.27 ^tr){32.6 Ibs/ee) = 237 lbs / ( ^ 



£. Problems with Separatse 'Solutions 



4. A 1/2 ton 4}^ckup has a load capacity of 4500 pounds.^/ How many 
' sheets of galvanized 60" x 144" 24 guage could b^ ca^ied if 
the estimated weight. per sheet 1$ 69.4 pounds? 



Solution; 
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DEdKTkLS , KEU)IHG 

B. Prcblces with Sep«rate Solutions (continued) 

5. Convert iach of the following aeasur^&ents to f^t in decikalst 
a) 4^^" ' b) 6' 3- 




e) '7- f) 27- 

g) 103 1/2" h) 1/4" 



Solution! 



6. If a welder receives an hourly wage of $6.38 with tiM and one^ 
hal'f being paid for any hours over 40 during a given' week, 
find his gro^ pay^for a week in which he puts in $6 hours? 

Solution: f ^ ^ ' ' • 



C Probioas without Solu^ons 



7> A Stock. 20* length of 3-inch c)iamnel weighs 82 Ihs and costs 
$0,265 per pound, iftjat is the cost ^of 116 indies of 3-i^indi 
phannel? ^ 1 1 

, Solution! ■. > ' ^ _ ' * 



OECDtALS KEIi>U*G 
c\ Problems without Soltitioi>s (contitxued) 



8,. Pind the cost of X/§* electrodes if there is 12.5 feet to be 
voided with two Stringer passes and if each electrode will 

^ veld 8". The cost of the electrodes is $0.76* per lb and*tliere 
«re 12.6 el^ctroiles per pound. 

Solutions 




DBCIXAL5 KELDISG^' 

C* ProblcKt vitbont Solutions (contimwl) ■ # ' 

XO. If yoa r*ceiv« u hourly" «age of $7,14 with tiaa «iid 6ne-hiA£ 
beiag paid for any hours over 40 during a given weftJc, 'co^mt* , 
your gross pecy for the veek vbose tlM card reads.as follows^ 

HoDday 9 hrs Thrusday 9 hrs 

Tuesday XOhr* '* Friday XO hrs 

Wednesday 6 hrs Saturday 4 hrs 

SoXution; ' * , ^ 



XXt Concert each of the follcwing aeasuroients to feet and incites 
rounding to the nearest 1/4". . . 

a) 6,3* ^ • 

b) 4.27' \ ' ' - 

c) ' ,39* 0*- or greater but less than .125" rouxkds to 0" 

,125" or greater but less than .375''' rounds to 1/4" 

d) X.09' ,373" or greaj;er but less than .625" rounds tp 1/2" 
. .625" or greater but less than .875" rounds to*3/4* 
\ e) #088* " .875? or greater rounds to 1" , , 

f) 4.U- ' ' 

g) .89*; 



h) 2.33* 
Solution 1 



OeCDOLS 

Solutions to B probleu 
B.4 

■4500 lbs 



69.4 lift * 



69,4 lbs/sheet 69.4^1^8 
thecefore 64 sheets could be carried 



B,5 



a) 4' 6" - 4 6/12 ft - >4.5'ft 

b) 6' '3" - 6 3/12 ft - 6.25 ft 

c) 2' 4 1/4' - 2 ^ V4 ft - 2 il ft - 2.35 ft 

12 48 

d) ' '9' 10 5/8" - 9 ^0 5/8 f t - 9 5^ f t - 9.89 ft 

12 96 . 

e) . 7" - 7A2 ft - 0,58 ft 

f) t27- - 27/12 ft - 2.25 H ' ' ^ 

qX i03 1/2" - ft - 207 ft - 8.63 ft 
12. 24 

* 

h) i/4" - ft - ft - 0,021 -ft 
^12 48 



>ftgulair pay- 
overtiiae pay 



(40 l)r5)C$6v38/br) - 

(16 ^rue.'^&^Hl.s) 



6ross ^tay ' 



5255.20 
' 153.12 
$408.32 



OBEGOIi VO-IECH KATE PEOJECT 

EVAUJATIOH PfiCXAGE 

FRACtiCaJS WELDIJiS 

A, 'Problems with Solutions 

Yihd the total siaount of each type of st:&el needed: {Do not 
consider any waste) 

Type Lengths needed 

a) r 4' r; 4' 8"': and 7' 2" / 

b) L 5' 6 1/2": 8': and 12' 2 1/2" ■ 

q) ^0 11 3/4"; 4' 2 3/4"; 8' 91/4"; and 5' 3 3/4' 

^) I' 2' 4 1/8"; 7' 3 3/4"; 9 l/2"p and 6' 8 5/87 

y 

e) ft. 6"; 5' 7 1/3"; 4' 3 1/2'Tand 5' 3 7/8" 

Solution: 

a) 4 ft 3 m + 4 ft 8 in + 7 ft 2 in = 15 ft 13 m = 16 ft 1 
bj 5 ft 6 1/2 in > § ft > 12 ft 2. 1/2 in = 25 ft 9 in 

c) 11 3/4 in > 4 ft 2 3/4 in > 8 ft 9 1/4 in y^Et 3 3/4 in 
17 ft 25 10/4 in 17 ft 27 1/2 in = 19 f 1 13^ 1/2 in 

dj 2 ft 4 1/8 in > 7 ft 3 3/4 in > 9 1/2 in.+ 6 ft B 5/8 in - 

15 ft 24 16/8 in * 17 fjt 2 in 
e> 6 in + 5 ft 7 1/3 in ^ 4 ft, 3 1/2 in ft 3 7/^in = 

14 ft 19 41/24 in = 14 ft 20 17/:?4 in =^ 15^ ft B 17/24 in 
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FRACTION?^ ' - l*EIi)IHG 

A. Probleas with Solutions (continued) ' ' ^ - 

2. Find the total aDOont of each type of steel needed: (Do not 
consider any waste) ' * . 





Type 


Lengths needed 


a) 


C 


4 pieces 5' 2" in length 


b) 




7 pieces 8' 5" in length 


c) 




22 pieces 7 3/4" in length ^ 


d) 


I 


3 pieces 5' 7 3/8" in length 






2 pieces 7' 8 ly\2" in length %md 






* 

9 pieces 6'*S 3/4** in length 



Solutipn: 1 

a) (4) (5 2/12 ft) = (4) (62/12 ft) = 248/12 ft 

= 20 ft 8 in 

b) (7) (8 5/12 ft) = (7) (101/12 ft) = 707/1^ ft 

. . * = 58. ft U in 

^ c) (22) (7 3/4 in) = (22) (31/4 in) =* 682/4 ifl 

- 170 1/2 in 
, ' = 14 ft 2 1/2 in 

d) {3)( 5 1% 7- 3/8 in) =• (3)*(5 ft) +, (3) (7 3/8 in) . 
V- = 15 ft + (3)^ 59/8 in) 

' . y . = 15 ft + 177/8 in 

' • \ . ' = 15 ft + 22 1/8 in 
^ '= i6 ft 10 1/8 in 

e) (2)(7-£t 8 \/2 ^n) = (2) (7 ft) + (2) (ff 1/2 in) 

■ / =14 ft-+ (2) (17/2 in) 

- ' ^ ^ 14 ft +*34/2 in \ 

\ ^ "'^ 14 ft + 17 in = 15 ft S in 



IS 



rHACTIOKS 



A. Prdalcos with Solutions (continued) 

2. Solution; (continued) 

e) (9) (6 ft 8 3/4 in) « (9) (6 ft) + (9) (8 3/4 io) 

- » 54 ft + (9) (35/4 in) ; ' 
• -» 54 ft + 315/4 -m * 
= 54 ft + 78 3/4. in 
= 60 ft 6 3/4 in . . , 

total length = 60 ft 6 3/4 in > 15 ft 5 in ' 
= 75 ft' 11 3/4~n' 

B. Probleiks vil^ Separate Solutions 

3. How many pieces- of 10 5/16* bar can be cut from a stock 20* bar. 
The material is to be torch cut and an allowance of a 3/16^ kerf 
is to be made. ^ ^ . ^ 

Solution; 



\ 



4,, A 39" piece of flat bar is to have 11 equally spaced holes drilled 
on the center line of the bar. The tyo end holes are to be 
1 3/4** from the end of the bar* What will the distance be 



between each consecutive hole? 



Solution: 



\ 



18o\\. ^ ; 



.FRACTIONS i . ^. HEU>ING 

C. Probleas vi'thout Solutions 

5. If an I-bea£3 is to be cut into sections' with th^ given 

tolerance* ^ind the longest and shortest accept^le leiigtbst 



Length of Section Tolerance 



a) 


22 i/2" 


b) 


2- 7- 


c) 


13' 


d) 


23 3/4" 


e) 


2' l/S" 


f) 


10' . 


Solution: ' 







1/4" 
± 1/2" 
± 1 1/2" 
+ 1/8"; - 1/2" 
+ 1/4"; - 3/16" 
+ 1/16" » - 1/8" 



6. The center points of two hole|(^driIled in a plepe o? F.B. ar? 
18-3/4", apart. ' Two more holes are to be equeJ,ly = spaced between 
these twtt holes, Locate the center point of_^,^ach"\of the 
remaining h<?Jes. \ ' 



Solution : 



\ 



\ 



FEACTJOitS 

C. Problems vitboat solutions (contlnoed)- - 
■ 7, An ixt^ftxkt&ry of all stock on hand shows; 
Flat Bar 



14ELDI»G 



1& ea^ 
8 ea 
20 ea. 



1/5 



X 3** X 20* 
^ 4*' X 10* 
3/4'' X X 1&* 



Steel PUte 

Round Stoc^ 
I- 



'i/2" X 4* X. 12' 
5:^, 5/xe"' X 3',^ 9' • 

1 lea; 3/4" "X 4* ;t 8' 

2 ea, -1/7^ X 20^ 

1 ea, 20^ . - 

2 ea, • S/8*=-^X 15? 



Tind the total weight o^ all the steel. The wei9ht of steel 
caor be found by the formula; . thickness x vidth x length x 4 2d3& 
(the measurements must in inches) 

\ , ' ' ■ 

Sol)^tiont ^ -c , 



\ 



:eric 



i; 



u .■-■-4 ^ • 



.;:W:V'v-S/s;{A./^';\-V';H;;V::: 



\- 



A 



\ 



\ 



FRACTIONS KEIDIUG 
C. Problecas without Solutions (continued) 

8. Find the distances At B^Xt and F on the given blueprint* 



i 



® 

r 



/(3ve row 

BAR . ^SURRi.C£ 




It 



© 



I 1 




■fX625) 
DRILL 




FKACTIOKS WELDING 

Solutioos to B problems (continued) 

B.4 

- 39* - 1 3/4" - 1 3/4" - 39" - 3 1/2" - 35 1/2 in 

3 11/20 in 



35 1/2 in 



10 



72/2 in 
10 



mCTIONS 

Solutions to C pro^leans * 
C.5- ' . - . 

^ ■ _ • Longest 

a) 22 1/2" + 1/4" = 22 3/4 in 

b) 2' 7" + 1/2" = 2 ft 7 1/2 in 

c) 13* + 1 1/2" = 13 ft 1 V2 in 

d) 23 3/4" + 1/8" = 23 7/8 in 

e) 2' 1/^8" + 1/4" = 2 ft 3/8 in 

f) 10' +1/16" = 10 ft 1/16 



Shortest • ■ 

22 1/2" - 1/4" » ■ 22 1/4" 

2' 7" -'l/2" • 2 ft 6 1/2 -in 
13' - 1 1/2" » 12 ft 10 1/2 in 

23 3/4" - 1/2" = 23 1/4 in 

2' 1/8" - 3/16" » 1 ft 15/1& in 
10' 1/8" - 9 ft 7/8 in ■ 



C.6 



C.7 



Ig. 3/4 in 



7V4 



Plat Bar 



(16) (l/4) (3) (240) (.2835) 
.(8) (1/2) (4)(120J (.2835)' 
(20) f3/4) (6J (180) (.2835) 



2i 

12 



in » 6 1/4 in 



Steel Plate (2) (1/2) (48) (144) (.2835^ = 
1(5) (5/16) (36J (108) (.2e351 - 
M) (3/4) (48) p&) (.283^5) -= . 



Round Stock 



{2) (1/2) (240) (;2835) = 

(1) (3/_4) (240) (.2835) » 

(2) (5/8) (180) {i 2835) = 



\ 



Total weight of sttel \ 10,797.95 lbs 



816.48 
544.32 
4,592^70 

1,959.55 
1,722.26. 
979.78 

■ 68.04 
51.03 

' 63. 'pg 



C.8 



K> = - 3/8" + 3/8". = 6/8" = 3/4 in, » 
B. = 8 7/8" - 7 Ve" = 1 2/8*i .= 11/4 in 



C * 7 5/8" - 1 1/4" 

■\ ■ ■ ■ ' 

F = 7.5/8" - 3 1/4"' 



7 5/8*' - 1 



2/8' 



3/8 'in 



ERIC 



7 5/8" - 3 2^8** = 4 3/8 in 

1^90 , ■ 



\- 



DECIMALS- - ' ' WEJ-DIHG 

Soiuti^Jifts. to C probleDSS . ^ , - , 

116^ in ^^ n6 irf X ft 9 67 ft ■ 
" 12 in/ft - t12 iri ' * - " . 

82 lbs' _ . . IK.,/**. *• 
■ 2r7r= 4-1 lbs/ft 
<*■ ' * 

. ■{9.&7 ft) (4.1 lbs/ft) » 39. 6S lbs 
■ (39.65 ($0.26S/il^) = $10.51 



C.8 



C.9 



C.lO 



-i ^^-5 ft , ^ 12.g ft X Electrode „ g electrodes 

0. 67 ft/electrode. 0.67 , 

= 19 electrodes 

1, . ^ ;g V $o.0.6/electrode • 
12.6 electrddes/lb 12 electrodes ; 

<19 el^c^fodes) ($0.06/ele^rode) <2) = $2.28 - • 



Total, length = 8 (2" + 4" + 3'*) = 72" = 6 ft 
Total weight = (6 ft)(2.-55 Ibs/^) = 15.3 lbs 
I 'Total cost - U5.3 life) ($o'.235/ii5),= $3.60 



9 hr + 10 hr + 8 hr + 9 hr + 10 hr + 4 hr = 50 hrs 

■ • ' ■ ■ \ • " ■ ■ 

SO hr - 40 hr = 10 hrs overtime 

.regular pay (49. ^mT's) ($7. 14/Irf ) = ^ $285.^^0 ' 

fai)ertine pay (10 ipf ) ($7.14/bf) (1.5).= 107.10 
\ \ Gross Pay ,_$392.70 



DECIMALS , HEU5ING 

Solutions to C probl»s (continued)'^-' ^ - ^ 



C.ll 



■ I- 



a) (0,3 to (12 in/ft) " 3.6 in, therefore 6.3-*^» 6 ft 3 1/2 ip 

b) (0.27 ft) (12 Irr/fe) » 3.24 in, therefori 4.27' « 4 f t 3 1/4 Ib 

c) (0.39 ft) (12'iri/ftf) » 4.68 in, therefore 0.39' » 4 3/4 in 

d) (0.(i9 ft) (12 in/ft) « 1.08 in, therefore 1.09* - 1 ft 1 in 
e^). (0,088 fC)(a2 in/ft) = 1.056 in, 'therefore' 0.088^ « 1 in 

fx- (0.11 ft )(12 in/ft) « 1.32 in, therefore 4.11* » 4 ft 1 1/4 iB 

g) 0.89" 1 in . • t 

' * ' ; ' 

h) . -2.33*' « 2 1/4 in 



V 



Y 



.1 • V 



ERIC . .■■>. ■ .. . ■ •■ • .■ . , ' 



ORSGCW Vt>TBCH WITH PSOJECT 

pleuft^cbfrcJc tbe cost spproprlat^ box or boxeS4 

I4 Learning pAckage iadeottflotio a 4 

2a Tbe problems in this package vere: 

too easy 1 i about right \ j too difficult \ \ 

34 Bow long did it take you to oooplete this problec package? 
1 class period i ! 2 class pstriodaCZZ! 

oore thin 2 class periods i \ 

4. Bow ceyrHd tbe caterial in this package be liq^rovad? 

acre instruction >sheets 11 sore Instructor helo l 1 

packages ejcplaining math conc^ts L j * grot^ discussions 

^prk experience f I aore lectures J * 

S4 Here you able to solTe the problems in sections 6 and C of tliis 
package? ^ 

yes CD noO 
If not# please coHentt 



6. would you like to see more problems of this type used in your math class? 

yes I \ iK> l I 

74 Other oomentsf 
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ORBGOH VCKIECH KWH PECJJECT 
liEAIiHIUG PACKAGE EVMJaATIOH SHEET jif 

Pleue^cbeck the cost tppropriate box or boxes *^ 

!• Learning pAck*^ i&dentlficatio a 

J' 

2. The probjepa in this pacJcage wer«: 

too ft«y I f about right \ t too difficult \ \ 

3. Bow loi>9 did it take you to corolete this problem paclcage? 
' 1 class period j \ 2 class periods ^ I 

Dore than 2 class periods i t 

4. Bow oould the caterial in this package be is^>ro?ad? 

' aore instruction ^sheets I I nore instructor helo l "I 

padtages explaining math concepts L 1 * groi^ discussions \ I 
i^rk experience f \ »ore lectares t , ) 

5. Here 70U able to solve the problens in sections B and C of this 
package? ^ 

yes cm 

If notf please cement: 



6. >fould you like to see Aore probleaas of this type used in your aatb class? 

yes! I no l 1 

7. Other comantst 



J. 



-1, 
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OKEOOH TO-TECH JftTB PBOJBCT 

learhhk; pacxkxE evmjoatxoh sheet 

IKSTRDCTOft 



Ltttmio? PackA^e Id^tification 



l« WhAt difficulties did your students cncotrntftr in oslog this 



X* Hbat revisions^ aodifications^ deletions^ or additions to this 
lesmi&9 package would help your students? 



3. Hhat corrections are necessary? 
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